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135 Ascent 3 


SCA2 


Space Transportation System 


Training Division 
Mission Operations Directorate 
Simulation Script Package 


Simulation 
Date Scheduled 
Script Coordinator 
Data Store(s) 


STS-135 Ascent #3 
6/16/11 
Martignetti 
T-9, T-4 


This Package contains the following: 


AS RUN DATA 


STS-135 Integrated Ascent #3 
13502 load 

1) TAL - cabin leak 

2) Stuck droop - 1 stuck and 1 SSME down 

3) Systems AOA - loss of 2 H20 loops 

4) ATO - Launch hold, BFS engage for GPC failures 

5) ECAL - 2 out 2nd Cape Cod 

MET - T-9:17 
SGMT - 179/19:31 


Date: 

SMS Load/Base: 
Crew: 

Capcom: 

Flight Director: 
SCA SUP/Team: 
SMS Lead/Team: 


6/16/11 
13502/MB 
STS-135 crew 
Wilmore 
Jones 

Martignetti/SCA team 2 
Garriga/SMS team 4 


Run Name 

Run Header 

135 Ascent 3R2 

TAL 

135 Ascent 3R3 

Stuck Droop 

135 Ascent 3R5 

SYS AOA 

135 Ascent 3R6 

ATO 

135 Ascent 3R7 

ECAL 
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CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 



1 


SUP/LEAD 


—RUN SUMMARY ~~ 








1 

MC : 

BOOSTER 


Model Corrections 





2 

MC : 

TRENCH 

GPC 1 BITE Failure 





3 

R/S : 

:FDO/GPO 

:Cold SRBs 





4 

R/S : 

:NSS :PDL UHF antenna fail, no backup. 





5 

L/O + 

: 00:00 

COMM :PA2 

heating up 





6 

L/O + 

: 00:00 

SYSTEMS : FUEL CELL 2 DVM RATE FAIL 





7 

L/O + 

o 

o 

o 

o 

SYSTEMS :APU1 Secondary Fuel Control Valve Fails Open 





8 

L/O + 

o 

o 

o 

o 

TRENCH : IMU3 Z ACCEL BIAS 





9 

L/O + 

: 00 : 01 

CONTROL : ATVC 3 Electrical Short 





10 


L/O + 

CM 

O 

O 

O 


SYSTEMS 

APC4 & APC6 shorts for ATVC 3 





11 


L/O + 

00:15 


SYSTEMS 

Main C Panel 016 Short with bad MN B controll 





12 


L/O t 

00:16 


COMM :MNC 016 FAIL 





13 


L/O t 

00:16 


CONTROL 

MNC 016 bus fail 





14 


L/O + 

00:16 


TRENCH :MNC 016 failed 





15 


L/O t 

01:00 


CONTROL 

LSRB ROCK 4 Bypass(Cmd Bias) 





16 


L/O t 

01 : 10 


BOOSTER 

C HPOT Effeciency Loss 





17 


L/O + 

03:00 


SYSTEMS/EECOM :Electrical Short Signature for GPC2 Failure 





18 


L/O + 

03:00 


TRENCH :GPC 2 internal short(if/whe 





19 


L/O t 

03:01 


BOOSTER 

GPC 2 Fail 





20 


L/O t 

03:01 


CONTROL 

GPC 2 power fail (w/ a short) 





21 


L/O + 

03:15 


NSS :Mila System 1 Return Link failure that is lat 





22 


L/O + 

03:30 


CONTROL 

R OMS BALL VLV 1 FAIL OP 





23 


L/O t 

03:45 


SYSTEMS 

Cabin Leak through Cabin Relief Valve B 





24 


L/O t 

03:46 


CONTROL 

CABIN LEAK 





25 


L/O + 

o 

o 

o 


TRENCH :GPC 1 BITE (single annunciation) 





26 


L/O + 

05:00 


BOOSTER 

DSC 0F2 and 0F3 





27 


L/O + 

05:00 


COMM :DSC OF 2/3 LOSTDC AMMETER FAIL OSL 





28 


L/O t 

05:01 


CONTROL 

DSC 0F2 & 0F3 fail 





29 


L/O + 

05:01 


SYSTEMS 

DSC 0F2/0F3 fail 





30 


L/O + 

07:22 


BOOSTER 

Set-up for R MPS He Reg B shift 





31 


L/O t 

07:23 


BOOSTER 

R MPS He Reg B Shift High 





32 


L/O t 

10:00 


CONTROL 

R DDU MNB cb Fail 





33 


kFt 

250 :TRENCH :TAC1 

RANGE BIAS TAC2 BEARING BIASTAC 





34 


kFt 

150 : SYSTEMS : Hydraulic System 1 Main Pump Flow Degrade 





35 


kFt 

149 : CONTROL :APU 

1 Shutdn 





36 


kFt 

110 : NSS 

: INMARSAT transceiver failure at Ground Termin 





37 


kFt 

098 : TRENCH :ADTA2 STAT P SCL FACTOR ADTA2 BITE: A 





38 


ON CALL : : COMM : ULA S- 

-Band Antenna Selection feedback 

2 


BOOSTER 


TAL 

for CABIN LEAK. 






A C 

SSME 

HPOT Efficiency Loss will develop at L/O + 1:00 ( Level 3, Low MR.) At 





L/O 

+ 5:00 

DSCs OF2 and OF3 failing will cause an ET SEP MAN, however, once TAL 





abort is 

executed, 

software will default to ET SEP AUTO with no action required. 





Inside of MECO-60, 

the R MPS He Reg B will shift high. If the crew can isolate 





the 

leg quickly. 

and interconnect pneumatics immediately, no shutdown will be 





required 


If they delay, then the SSME should be shutdown via the pb at 23K. 
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CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 



3 


COMM 

INCO 124 ascent team 
[JV; RG; MR(new)] 

Loss of DSC OF 2 & 3 with MNC 016 PNL BUS and loss of MNB cb. 





Loss of all 01 data from PCMMU 1, by swapping PCMMU data can be recovered. 

[PCMMU 2 is in AV BAY 2 and the earlier GPC 2 internal power failure with short 
may have them do an AV BAY 2 powerdown. Something for INST & INCO to think 
about. ] 

4 

Montalvo 

CONTROL 

L/O + 0:01 

Gnc - DG Cntl - RG Snsr - KP 




ATVC 3 Electrical Short 

Prop - DLL Oreo - NRK Snsr - GLT 




L/O + 0:15 

MNC 016 bus fail 

MAJOR CASE: TAL for a cabin leak 




L/O + 1:00 

LSRB ROCK 4 Bypass 

GNC CASES: 

FCS CH MGMT -- ATVC 3 power fails at liftoff (1st fail; no action). 

Shortly after, LSRB ROCK 4 bypasses (FCS OOAA, then FCS AAAA after staging). GPC 




L/O + 3:00 

GPC 2 Power Fail 

2 then fails (FCS OF*AO). A cabin leak sends them TAL, and a restring occurs at 
the OPS 3 transition (if NBAT 1134, then FCS AF*AA). 




L/O + 3:30 

DDU PWR -- MNC 016 fails, taking redun R DDU pwr. Right at MECO, the R DDU 




R OMS Ball Vlv 1 Fail OP 

L/O + 3:45 

CABIN LEAK 
= > ABORT TAL 

L/O + 5:00 

DSC OF2 & OF3 Fail 

suddenly loses all power. A switch check from the crew reveals that the R DDU cb 
on Pnl 015 is open. GNC may check with EGIL for any signs of a short. 

Regardless, GNC will plan to have crew push that cb back in (w/ retention device, 
if needed) in order to regain PLT ' s controllers and NWS. 




PROP CASES: 

RESTRING FOR ABORT DUMP — During ASSIST, GPC 2 fails and latches OMS fire 




MECO 

cmds. So, at ASSIST cutoff, R OMS Ball Vlv 2 stays open. But R OMS Ball Vlv 1 




R DDU MNB cb Fail 

also stays open (due to a mechanical failure). R OMS continues to burn until PROP 
call for R OMS - OFF. But then, TAL for cabin leak. PROP call to restring in 




150K 

order to get a proper TAL Dump. (Alternatively, PROP could have crew manually 




APU 1 Shutdn 

start/stop R OMS.) 





JETS FOR ET SEP — GPC 2 fails, taking the F2 jets. Then DSC OF2/OF3 





fails, causing false JET FAIL on the F3,F4 jets. PROP will need to ensure there 
are enough jets for a TAL ET SEP (i.e. reselect jets, set fail limit to zero, 
etc. ) 
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CaselD / 
Author 

Sys Name 

Case Name 

Case Objective 


5 


FDO/GPO 


MAJOR 

CASE: 3 ENG TAL for Cabin Leak 




IC - ZZA is NO-GO for Wx (TSRA at the field, FR A2-6,C). MRN has better Wx than 
FMI, so should be prime TAL and will select FMI at PTATO . Note NEG MRN is at 
19.8K and NEG FMI is at 23K for a PreMECO TAL abort for a Systems TAL. 

Cold SRBs will give a shallow bucket. TRAJ will check TDEL at -22 and verify 
throttle bucket levels. TRAJ will also verify the DELWT calculated by the ARD 
(using AGT flight design product) and will correct if needed [FDO FCP 6.13.1 
Hot/Cold SRBs]. 

01:00, C SSME HPOT Eff level 3 (LMR, -450 fps hit). 

TRAJ will call up the thrust limiting GUI and clear (restore) any thrust update 
taken earlier. TRAJ will then enter the performance data from BSE, then click the 
FPR button. Since prior to 1:07 MET, TRAJ will get new delWT override value from 
ARD support and pass on to DYNAMICS [FDO SCP 6.8.1 Thrust Limiting Adjustments]. 

An ITEM 9 can be used to lengthen the OMS assist burn to regain uphill capability 
when performance has been lost. This allows the dumping of OMS prop to decrease 
the predicted U/S without having to abort ATO and freeze the plane (losing RNDZ). 
FDO will get an initial ITEM 9 dump quantity from abort support (pre-flight 
chart)and TRAJ will enter it on the ARD output GUI. FDO will then verify that AM 

NOM PROP is between the uphill bias for design U/S and -100 fps. FDO may need to 

iterate until this is true. TRAJ will have to adjust the OMS assist dump start 
time if the OMS assist dump terminated and restarted after the ITEM 9 entry (30 
sec minimum delay) [FDO SCP 6.1.16 Item 9 for Performance Cases]. 

03:00 (during OMS assist) GPC 2 fail 

This plus a R OME valve failed OPEN latches the R OMS Ignition ON. PROP should 

call for a Manual S/D at the end of OMS Assist or the ITEM 9 dump, and/or the TAL 

dump . This OMS may also need to be taken back ON for subsequent dumps. Any 
deltas to the OMS dump time should be accounted for in the ARD via Delta OMS 
updates. 

05:45, CABIN LK/TAL: 

Requires the earliest abort. They will be at/past NEG RTN, so FDO will then keep 
Flight apprised of the abort status for Negative TAL/ACLS (particularly if MRN is 
the preferred TAL site). If FMI is already selected post-PTA, FDO must determine 
if there is time to reslect MRN and abort prior to NEG MRN, or if they should 
downmode to a TAL abort to FMI. Have NEG FMI at 23K (In-plane TAL site) . If 
past 23K, then, per procedures, they should Manual MECO at 23.7K to force the TAL 
abort [TAL CDR FDF procedures], [FDO SCP 6.10.1 - Cabin Leak] 

With a pre-MECO TAL abort, then they should have a guided MECO on R-V line. 
Basically nominal Entry. 

ENTRY Navaids: 

Resolvable TACAN dilemma given that the 016 bus takes TAC 3 and the biases on TAC 
1 and 2. 
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No. Author Sys Name 

Case Name 

Case Objective 



6 


NSS 


PDL UHF becomes red, No LCC since MILA UHF is good. 

MILA prime system downlink failure, no loss of data - still have both lines 
shipping from MILA. 

TAL UHF red from 110 - 75K feet due to a ground failure at INMARSAT ground 
station. 

7 


SYSTEMS 


EECOM WILL HAVE A CABIN LEAK OUT OF CABIN RELIEF B. HOWEVER, CABIN RELIEF B WILL 

NOT CLOSE DUE TO A MN C 016 FAILURE. THIS SHOULD CAUSE A TAL. 

EGIL WILL HAVE FC 2 SHOWING SIGNS OF XOVER. HOWEVER, WHEN MN C 016 BUS GOES DOWN, 
EGIL MAY CHOOSE TO SHUTDOWN FC 2 BEFORE MECO TO PREVENT AGAINST THE NEXT WORSE 
FAILURE ESS2AC. 

THE APU 1 SEC FU CTL VALVE IS FAILED OPEN, (INVISIBLE UNTIL S/D) WHICH WILL CAUSE 
THE TURBINE TO OVERSPEED UNTIL THE FU TK VLVS ARE CLOSED. HYD 1 PUMP WILL SUFFER 
DEGRADED FLOW WHICH MAY LEAD TO THE APU S/D. 

8 

Gauvain 

TRENCH 

Trench Cases 

IMU 3 accel bias under just under RM for powered flight, but will contribute to 
restring discussion. GPC 2 power fails which will cause a restring on the TAL 
transition. Subsequently, GPC 1 annunciates a single BITE msg. The GPC should be 
considered transient. What will DPS do for OPS 3? Leave GPC 1 iin the set, give 
it string 4? Tough NBAT coordination case (4331?). 

MC 016 dies taking out TAC 3 and ADTA 3/4. TAC 1 and 2 will both have issues that 
cause self test to not be able to resolve the problem. GPO will have to decide 
whether to take the small range bias on TAC 1, or just use GPS. ADTA2 has a 
static pressure scale factor, which will be followed by a BITE annunciation. Will 
GNC take pre-emptive action and go down to a single ADTA? If they leave it in, 
the bias may become bad enough to cause a DLMA. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

BOOSTER 

0800 

PMTF/ 

L C R 

TAG 2 null 3 

GLVL 1 null 2 

Click on INCORP 

Field on PMTF 

Then, 

MPS TAGS 

111 

Click Incorp MPS TAGs only 

Model Corrections 

SSME parameter scattering and 
G-level adjust biases 


2 

MC 

TRENCH 

RMAL/ 

Case 7 Faullt Message 
Message "GPC BITE" 

Target GPC - 1 

Delta time - set to 
annunciate at MET of 4:01 

GPC 1 BITE Failure 

See mal description at L/O + 4:00 


3 

R/S 

FDO/GPO 

071002EE 

SRB/ 

PSMBRN (1) & (2) = 98.3 

Cold SRBs 

Shallow bucket 

Tdel > 1 so over 2-sigma 
cold. 

ARD may required a 

DELWT override 
adjustment since ARD 
equations may deviate for 
Tdels > 2-sigma. 

FDO SCP 6.13.1 

4 

R/S 

NSS 

M1 LA Comtech notifies 
Houston Comtech that PDL 
UHF is red. Fixed Dipole 
antenna failure. 

PDL UHF antenna fail, no 
backup. 

Loss of UHF support from PDL. 

NO LCC: Go for launch. 

MILA UHF good - will have 
discussions about how well MILA 
UHF will be during plume. 

UHF routed from MILA 
instead of H/O to PDL. 

5 

L/O + 

00:00 

COMM 

TLM Term: 

V74T4515A=5 (o) ramp 5 
deg/min 

change ramp tp 1 deg/min 
when they command to PA1. 

PA2 heating up 

Eventual loss of PA2 due to 
overheating. 

RF Comm should be 
watching and recommend 
swapping to PA1. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


6 

L/O + 

00:00 

SYSTEMS 

FCP1/DFMDM2(3) = 400MV/ 
HR 

FUEL CELL 2 DVM RATE FAIL 

Fuel cell 2 starts exhibiting signs 
of cell crossover. The fuel cell 
should be shutdown at ss delta 
volts of 150. 

When 016 fails, fuel cell 3 
will be one failure away 
from not being able to be 
removed from the main 
bus. EGIL may want to 
shut the fuel cell down 
early. 

7 

L/O + 

00:00 

SYSTEMS 

APU5/ 

MHASCV(l) = 1 

then 

APU1/ 

HAMFLL(l) = 0.5 
insert when JHAFTV(l) = 1 

APU1 Secondary Fuel Control 
Valve Fails Open 

If APU 1 is shut down, it will 
continue to run until the fuel tank 
valves are closed. If controller 
power is turned off too fast, it 
could overspeed. 


8 

L/O + 

00:00 

TRENCH 

IMU3/ 

SIMCB3 = 0.004 

IMU3 Z ACCEL BIAS 

IMU 3 has an accel bias just 
under RM. 

If we went uphill, the IMU would 
fail post MM104. Since we are 
going TAL, the bias will be under 
RM. GNC should sit on it. 


9 

L/O + 

00:01 

CONTROL 

013118A 

ATV1/ 

MSFTES(3)= 1 

*** COORD w/ SYSTEMS *** 
Need xient shorts on MNA 
APC4 and MNC APC6. 

ATVC 3 Electrical Short 

C&W: "FCS CH 3" 

All ports on ATVC Ch 3 suddenly 
bypass, as the ATVC loses 
internal power. Further, GNC 
sees both RPCs trip offline. (EGIL 
sees a xient shorts on the assoc, 
buses) 

1st fail. No action. 

ATVC 3 is powered via two 
5-amp RPCs: one on MNA 
APC4; another on MNC 
APC6. (RefSSSHdrw 

9.15, grid S-4) 

10 

L/O + 

00:02 

SYSTEMS 

EPS1/ 

DDMAPA(4) = 250 

DDMAPA(6) = 250 
in for 5 sec, then out 

coordinate with CNTL 
instructor 

APC4 & APC6 shorts for ATVC 

3 

Shorts big enough to trip a 5-amp 
RPC powered by APC4 and APC6. 

On call depending if CNTL wants 
to make this a power fail or short. 


11 

L/O + 

00:15 

SYSTEMS 

103212A 

EPS1/DDM016(1) = 
3000013:0 MN B CNTLR 
Hardpop resettable 

Main C Panel 016 Short with 
bad MN B controller diode 

Loss of equipment powered by 

Main C 016.MN B CNTLR (Can't 
bus tie MN B)Av Bay 2 fire 
suppressionCabin RLF Isol B 


12 

L/O + 

00:16 

COMM 

SYSTEMS MAL 

MNC 016 FAIL 

Loss of redundant power to DSC 

OF 2/3, OM3 & MDM OF 3/4 

INST should ID and inform 
INCO what they are critcal 
to. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


13 

L/0 + 

00:16 

CONTROL 

SYSTEMS mal 

MNC 016 bus fail 

GNC Redundancy lost: 

R DDU power 

PROP losses: 

RCS/OMS PRPLT QTY gauge 

CDR Chute ARM 

OBJ: 0106 08 

ELECTRICAL BUS 

FAILURES 

Sub-bus fail 

14 

L/O + 

00:16 

TRENCH 

EPS9 

Systems mal 

MNC 016 failed 

Loss of 

TACAN3 

ADTA3, 4 

MLS3 

Sets up a later TAC and Air Data 
DLMA 


15 

L/O + 

01:00 

CONTROL 

S426/ 

L SRB ROCK CH 4 

CMD BIAS = -6.0 

LSRB ROCK 4 Bypass 
(Cmd Bias) 

Force fight on the actuator 
causes Sec Delta P > 2200 psia, 
w/ch then causes port to bypass. 

With ATVC 3 earlier: 

= > FCS OOAA 

Failure goes away after SRB SEP. 

=> fcsaaaa 

OBJ. 0121 24 

SRB ATVC ANOMALIES, 
Driver fail 

16 

L/O + 

01:10 

BOOSTER 

08HPEL 

MPS4/ 

PMMETA(1) = 0.068 

C HPOT Effeciency Loss 

SSME Performance Case: 

-Level 3 
-Low MR 


17 

L/O + 

03:00 

SYSTEMS/ 

EECOM 

ON DPS's 

CALL: EPS 1/DDMFPA(1) = 
840DDMFPA(2) = 
840DDMFPA(3) = 840ln and 
out as a group 

Electrical Short Signature for 
GPC2 Failure 

EGIL sees spikes on the FPCs. 
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Failure 


Impact 


18 

L/0 + 

03:00 

TRENCH 

Part 1: 

GPC 2 internal short 

String 2 down. 

Coord with Systems at 

SMS & SCA. Will add 
spikes on FPCs 1, 2, & 3 
(25-30 amps) to make it 
look like GPC2 shorted 
out. 



SMS TLM Override 
V72S7166E=1 

V76X4305E=1 

V76X4306E=1 

V76X4307E=1 

Removal Event 

JSFGPC(2) .NE. 1 

Then 

(if/when crew powers off GPC 

2, TLM OV will be 
deactivateded) 

Will restring on the TAL 
transition. 

With the GPC 1 BITE problem, the 
NBAT will get interesting. 

AESP 

- PASS GPC Fail 




Part 2: 







GPCM: 

MACGPC(2) = 1 

GPC2 POWER SW FAIL OFF 



19 

L/O + 

03:01 

BOOSTER 

0820 

(DPS Mai) 

GPC 2 Fail 

-L PRI data 
-L He Tank P 
-C, L SSME pb 
-Limit SW 
-MPS Dump SW 
-LL Sensor #2-CFed 
-L FCV 

Also: 

-L SSME Pc meter 
-L SSME status light 






MPS valves: 

-L02 IB F/D (gpc-cl) 

-LH2 IB F/D (gpc-op) 

-LH2 OB F/D (gpc) 

-LH2 Man Repr 2 - 
(gpc) 

-L He Isol A (gpc) 

-L He Icnct O/O - 
(gpc) 

-L Xover-(gpc) 
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Impact 


20 

L/O + 

03:01 

During OMS 
Assist Dump 

CONTROL 

TRENCH mal 

GPC 2 power fail 
(w/ a short) 

With FF2: 

AA 2 

L,A Controllers Ch B 

R Controllers Ch A 

F2 jets 

F RCS MANF 2 P 

With FA2: 

RGA 2 

FCS 2 (FCS OF*AO) 

L OMS OXTK P 

R OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

AFT QTY 

L3, R3, R5 jets 

R RCS PASS QTY 

MANF 3 P 

Second IMU problem. 

PROP notes latches OMS 
Fire cmds. 

21 

L/O + 

03:15 

NSS 

On NN00: force Mila site 

LOS (watch closely that both 
MCC F/S remain locked). 

Make sure PDL data is still 
good. Both lines should 
have data flowing - just not 
from Mila Sys 1. If above 
doesn't work on NN00 then 
Take Mila out of PDLs best 
source on NTRK page. 

BSS will have Mila sys 2 
routed down both lines (or 
PDL). STILL HAVE 2 GOOD 
LINES OF DATA FROM MILA. 

Mila System 1 Return Link 
failure that is later identified 
as a partial Diplexer failed. 

No impact. Should still be two 
lines of data coming from Mila. 

May want to handover the Uplink 
to the healthy Mila system - could 
leave it where it's at though. 
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22 

L/0 + 

03:30 

CONTROL 

025006DD 

OMS3/ 

MPOOVl(2) = 1 

MPOFVl(2) = 1 

R OMS BALL VLV 1 FAIL OP 

At ASSIST cutoff, R OMS BALL VLV 

1 (both OX & FU) remains OP (i.e. 

~ 100%) 

= > Because CNTL VLV 1 
indicates OFF, PROP suspects 
some kind of mechanical failure. 

R OMS MAN SHUTDOWN! 

~ Ball Vlv 2 also remains OP, 
due to latched FIRE cmds (w/ GPC 
2). 

~ R OMS continues burning until 
PROP calls for R OMS - OFF. 

PROP then tries to account for 
extra gas usage. 

OBJ. 0250 06 

OMS ENG ANOMALIES 
Manual Shutdown 
required 

23 

L/O + 

03:45 

SYSTEMS 

ON CALL: 

ECS1/ 

EPMDIA(l) = 0.45 

Increase on call to get TAL 

COORD W/ FIGMO 

When crew on visors, 

ECS2/ 

EGMOML(l) = 17 

Cabin Leak through Cabin 

Relief Valve B 

Cabin relief valve B can't be 
closed due to the Main C Panel 

016 failure. 

Abort TAL for a non-isolatable 
cabin leak. 

EECOM will have limited 
insight into this leak (one 
PP02 sensor). It will be a 
minute or so (while he 
performs some hand 
calculations) before he will 
determine that an abort is 
required. 

24 

L/O + 

03:46 

CONTROL 

SYSTEMS mal 

CABIN LEAK 

ABORT TAL (or TAL Delay) 

Dump will start out 1 + 10 (w/ GPC 

2 and R OMS - OFF). 

PROP likely to call for restring in 
order to regain auto dump 
capability. 

= > Dump becomes 2+24. 

Alternatively for the abort 
dump, PROP could have 
crew take R OMS - A/P, 
then back to OFF after 
dump (ought to INH ICNCT 
in this case). 
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Impact 


25 

L/0 + 

04:00 

TRENCH 

Earlier RMAL 

GPC 1 BITE (single 
annunciation) 

GPC 1 annunciates a single BITE 
message, but remains in the set. 
Per the FR, it's considered 
transient. A7-13C says that a 
transient GPC may be used on 
entry and given string 4. 

Will DPS trust GPC 1 and let it 
keep running string 1? Will they 
restring on the TAL Xition to give 
it string 4. Will they just take it 
down and go with GPC 3/4. 

Also may not want to pair up 
strings 2 and 3 with a degraded 

IMU 3. 

Should make for an interesting 
NBAT discussion. 

AESP/ 

- Restring CC 

NBAT for TAL 4331? 

26 

L/O + 

05:00 

BOOSTER 

Comm mal 

DSC OF2 and OF3 

ET SEP MAN:-For TAL Abort, no 
action required. Expect ET SEP 
AUTO message post abort. 


27 

L/O + 

05:00 

COMM 

P015/ 

MNB DSC OF 2/3 cb - 
SOFTPOP (RESETABLE) 

EPS3 MDCIMF(l) = 1.00000 
JDCES1(6,0,0) = 1 
JDCES1(7,0,0) = 1 

These triggers are needed 
on the EPS3 Mal to keep 
only signal strength failed 
on the F9 meter. 

DSC OF 2/3 LOST 

DC AMMETER FAIL OSL 

Loss of all data from DSC's OF 2 
& 3. 

Loss of F9 Signal Strength Meter 
with DSC OF3. 

Time permitting they 
could cycle MNB cb to 
recover DATA. 

Crew won't be able to see 
S-Band signal strengh on 
Panel F9. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


28 

L/O + 

05:01 

CONTROL 

020601AB 

COMM mal 

DSC OF2 & OF3 fail 

Data Lost: 

F3,F4,F5 

OX,FU MANF P 

Jet Ol PC 

OX,FU INJ T 

FRCS PVT QTY: 

PASS OX & FU lost 

BFS OX & FU biased 

F RCS FU TK P 

OX TK OUT P 

FU He TK P 

FU TK T 

F RCS 

He OX TK T 

OX FILL LN T 

OX PRSS LN T2 

FU PRSS LN T1 

RCS FWD FU TANK TEMP-1 

PROP will have SPEC 23 actions 
to ensure enough jets for ET SEP. 

~ Resel jets, as nec. 

~ Prevent auto desel of needed 
jets. 

False JET FAIL on the F3,F4 
jets. (Loss of LEAK, OFF 

RM) 

29 

L/O + 

05:01 

SYSTEMS 

201DOF2 

Comm mal 

DSC OF2/OF3 fail 

OF2:EECOM- PCS2 info- cabin P- 
PP02 B- H20 pump PI- freon flow 
1- supply tk B&amp;D qty- supply 
dump line T- smoke det 1A, 3B, 
RFD- ext A/L LCG EV2 supply line 
PEGIL- AC2 volts (can use F9 
meter) 

OF3:EECOM- dp/dt snsr- 
H20 pump P2- freon flow 

2- smoke det IB, 2B, LFD- 
ext A/L bulkhead T, LGC2 
zones 1 &amp; 2 temps, 
zone 2 QD panel T- supply 
H20 tk C qtyEGIL- AC3 
volts (can use F9 meter) 

30 

L/O + 

07:22 

BOOSTER 

MPS2/ 

OPMHST(6) = 820 

Set-up for R MPS Fie Reg B 
shift 



31 

L/O + 

07:23 

BOOSTER 

MPS2/ 

MPMHSS(6) = 1 

R MPS He Reg B Shift High 

-Isolatable, but inside of MECO-60 
-S/D pb only @23K 

If BSE/MPS are quick 
enough, and if time 
permits, may call for 
isolation and interconnect 
immediately, and no 
shutdown will be required. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

i Time Case ID 


Failure 


Impact 


32 

L/0 + 

CONTROL 

PNL 015: 

R DDU MNB cb Fail 

Right at MECO, GNC sees the R 



10:00 


Hard pop R DDU cb 
(can be reset) 


DDU suddenly unpowered. 







Redun power prev. lost with MNC 
016 short. 







When able, GNC will ask crew to 
check DDU cb on Pnl 015. Crew 
reports seeing cb OP. 







GNC checks with EGIL for any 
signs of a short (likely 
inconclusive). 







Regardless of EGlL's findings, 

GNC likely to have crew push cb 
back in (w/ retention device, if 
needed). 

~ Restores power to PLT's 
controllers. 

~ Need R DDU for NWS 
(important, since we're TAL). 


33 

kFt 

TRENCH 

TACN 


TAC 1 has a range bias below RM, 



250 


CTMRS(1) = 1500 

TAC1 RANGE BIAS 

but above the self test limit. TAC 





CTMBS(2) = 7 

TAC2 BEARING BIAS 

2 has a bearing bias above the 
limit. The result is an 






TACAN 1 SMALL RANGE 

unresolvable TAC DLMA. GPO will 
have to decide if the range bias is 
small enough to warrant taking 
TAC, or just use GPS. Flight rules 
say less than 0.3 nm is okay, and 
this is just below that. 







AESPG 

- RM DLMA TAC 


34 

kFt 

SYSTEMS 

HYD1/ 

Hydraulic System 1 Main 

Hydraulic system 1 pump fails. 



150 


HPMPFR(l) = 0.40 

Pump Flow Degrade 

When APU SHUTDN is performed, 





Adjust on call 


the APU will continue to run until 
the fuel tank valves are closed 
(due to earlier flow control valve 
mal). 


35 

kFt 

CONTROL 

SYSTEMS mal 

APU 1 Shutdn 

Lost: 



149 




BF1 & NWS Hyd Sys 1 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


36 

kFt 

110 

NSS 

Page NN00: deselect the 

UHF force to simulate a 
transceiver faiilure at 
INMARSAT ground terminal. 
Recover UHF around 75K by 
reselecting the UHF force. 

KSC Com Control calls 
Houston Comtech on 

Mission Com Coord (Sim 
Data). 

INMARSAT transceiver failure 
at Ground Terminal 

Temporary loss of UHF from the 
TAL site starting at 110K 1 until 
Comtech works the recovery. 
Recovery will only take a few 
seconds once the failure is 
identified. 


37 

kFt 

098 

TRENCH 

ADS2/ 

SPMSF6(2)=0.032 

Then on Trench Call 
MSPABF(2) = 1 

MSPABF(30) = 1 

ADTA2 STAT P SCL FACTOR 

ADTA2 BITE: ADTA GOOD 

ADTA2 BITE: P STAT GOOD 

ADTA2 will have a ~3% scale 
factor on it's static pressure 
transducer. The bias on ADTA 2 
will increase altitude decreases 
(i.e., as pressure goes up). 

Finally gets a BITE and possibly 
eventually a dlma. 

Will GNC pre-emptively stow the 
right probe or deselect ADTA 2 
when the BITE annunciates if the 
DLMA hasn't yet? 

Puts them single ADTA. 

AESPG 

- RM DLMA ADTA 

STS 92: value of 0.03 went 
into DLMA ~50 ft from 
landing. 

38 

ON CALL 

COMM 

TLM Term: 

V74S7315E = 0 (s) 

ULA S-Band Antenna Selection 
feedback 

Loss of insight into current 
antenna selection. 
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No. Author Sys Name 

Case Name 

Case Objective 

1 

i 

— - - - - - - - - - - ■■ - - --- - - ■■ - 


1 SUP/LEAD —RUN SUMMARY— 

1 :MC : :BOOSTER :Model Corrections 

2 :R/S : :COMM :MDM OF2 SEC MIA FAILURE 

3 :T - :01:00 :NSS :1 of 2 JDI antenna has Hydraulic leak. 

4 :L/0 + :00:00 :NSS :X-encoder problem. 

5 :L/0 + :00:01 :BOOSTER :GPC 3 Fail 

6 :L/0 + :00:01 :SYSTEMS :GPC3 fail (will restring to recover) 

7 :L/0 + : 00:01 :TRENCH :GPC3 HALT MODE CMD ON 

8 :L/0 + :00:02 :CONTROL :GPC 3 FTH 

9 :L/0 + :00:15 :SYSTEMS/EECOM :AV BAY 2 DP SNSR BIAS BY 

10 :L/0 + :00:45 :BOOSTER :Left Hyd L/U stuck at 72% 

11 :L/0 + :00:46 :CONTROL :L MPS HYD 

12 :L/0 + :01:00 :SYSTEMS/EECOM :FCL1 ACCM QTY SNSR (1+ MAL) 

13 :L/0 + : 02 :00 :COMM :AUDIO CTR 1 A/G2 T/R FL 

14 :L/0 + :02:10 :CONTROL :R OMS OX BLOCKAGE(trending PRPLT FAIL) 

15 :L/0 + : 03:40 :BOOSTER :C SSME HPFT Fail 

16 :L/0 + :03:41 :CONTROL :C SSME FAIL 

17 :L/0 + : 05:00 :COMM :MDM OF3 PRI MIA FAILURE 

18 :L/0 + :05:00 :SYSTEMS/MMACS :APU 2 CHAMBER PRESSURE SENSOR FAILS HIGH 

19 :L/0 + :05:01 :CONTROL :MDM OF3 PRI MIA FAILMDM OF2 SEC MIA FAIL 

20 :L/0 + : 05:01 :SYSTEMS :MDM OF3 lost 

21 :L/0 + : 05:01 :TRENCH :OF2/OF3 Tradeoff 

22 :L/0 + :06:00 :TRENCH :GPS loses peripheral tracking channel 

23 :L/0 + :0 6:30 :SYSTEMS :Fuel cell short 

24 :L/0 + :06:30 :SYSTEMS :Fuel Cell 2 02 Reactant Valve Position Micros 

25 :L/0 + : 06:31 :CONTROL :FUEL CELL 2(3) Short 

26 :L/0 + :06:31 :TRENCH :Potential temporary loss of Main B or C 

27 :L/0 + :07:00 :CONTROL :F RCS OX REG A&B FAIL CL 

28 :kFt :199 :SYSTEMS :MDM 0F2/0F3 tradeoff 

29 :kFt :150 :COMM :NSP2 A/D CONV LOSS-A/Gl 

30 :kFt :135 :TRENCH :TAC1 RANGE BIAS 

31 :kft :100 :SYSTEMS/MMACS :APU 1 ISOL VLV A TEMP 2 BIAS 

32 :kFt :090 :CONTROL :LIB CH 4 FDBK bias(< bypass limit) 

33 :kft :060 :SYSTEMS/EECOM :Loss of AC Phase to Freon Pump IB 

34 :ON CALL : :SYSTEMS :Ac model correction for FCL 1 pmp A 

2 BOOSTER Stuck Droop for SSME fail 

The L SSME will have a HYD L/U (non-APU) stuck in the bucket at 72%. 

At 3:40 MET, the C SSME fails resulting in Stuck Droop. 
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; CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


Gaustad 

04/28/2011 


COMM 


Audio case to insure INCO team in monitoring loops appropriately and coordinating 
with OST and the FD as well. First A/G 2 is lost, don't expect any action but INCO 
Team and comm tech should determine it's an orbiter problem. Later, NSP 2 A/G 1 
DL will fail. If they are still down A/G 2 with UHF not available yet, we may 
only one good A/G 1 Uplink voice channel. INCO can command over to NSP 1 to 
regain A/G 1 or crew could swap to ACCU to recover A/G 2 depending on who gets to 
it first. 

PCMMU1 will have an MDM OF3 problem and MDM OF2 will be lost on PCMMU2, this will 
be a good trade off case, esp with some Fuel Cell 2 & 3 issues occuring. 


Montalvo 


CONTROL 


L/O + 0:01 
GPC 3FTH 

BUCKET 
L MPS HYD 

ASSIST 

R OMS Ox Blockage 
(trending PRPLT FAIL) 

L/O + 4:00 
C SSME FAIL 
= > STUCK DROOP 

L/O + 5:00 

OF3 v. OF2 Trade-Off 
L/O + 6:30 

FUEL CELL 2(3) Short 
ET SEP 

F RCS OX REG A&B FAIL CL 
90K 

LIB CH 4 Fdbk bias 


MAJOR CASE: STUCK DROOP 
GNC CASES: 

FCS CH MGMT — GPC 3 fails (FCS AAF*A). They later go STUCK DROOP. So, 
expect a restring at the OPS 3 XITION (assuming 1244 - likley stay FCS AAF*A). 
While on glided, LIB 4 picks up a fdbk bias. Sec Delta P isn't big enough fo auto 
bypass port. GNC call to manually bypass. He'll more likely have the crew simply 
swap FCS CHS (i.e. FCS AAAF). 

PROP CASES: 

OMS OX BLOCKAGE -- When OMS Assist starts, PROP sees R OMS OX IN P trending 
toward PRPLT FAIL. However, R OMS Pc still > 80%. So, PROP will continue to use 
R OMS. Then, they go STUCK DROOP. Expect a 2+10 TAL Dump (via 3/4/5 Leg, w/ GPC 
3 dwn). The degraded R OMS complicates things a bit. 

FRCS REG FAIL CL — At ET SEP, PROP suddenly finds the F RCS OX tank in 
blowdown. Apparently, both A&B regs have failed CL. No problems getting off 
the ET, though. PROP ought to think about INH the MM304 FRCS dump. Regardless, 
PROP will have some trapped FRCS gas. He'll work with FDO on determining impacts 
to x c.g. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 

— - - - - ■■ - - - - - ■■ - ■■ - - - - - ■■ - 


5 FDO/GPO MAJOR CASE: STUCK DROOP 

Wx IC: ZZA is NO-GO due to LTNG at field. FMI ACLS and MRN will be prime. 

00:40 (during a nominal throttle bucket), L SSME HYD L/U (valve failure). 

FDO will configure HM for two good engines (stuck engine out) and configure 2HM 
for one good engine and stuck engine (good engine out). TRAJ will model the 
engine as a hydraulic lockup, with time and stuck throttle setting (XX%). If due 
to a HYD lock, FDO will click ARD HYD fail PBI. FDO will make all nominal calls 
plus 1-2/3 and 2/3 calls. The stuck throttle chart is used for 1-2/3 droop, 1-2/3 
RTLS and 1-2/3 neg return; after 1-2/3 neg return, the ARD is used for all 
remaining calls. 

If NOM AM MPROP > design U/S - no action 

If NOM AM MPROP < design U/S - ATO 

If NOM AM MPROP < critical U/S - TAL 

ATO abort at earlier of 2ENG TAL or 2ENG neg return AND 1-2/3 neg return or 1-2/3 

ACLS. 

TAL abort at 2ENG prime TAL + 1-2/3 ACLS or 1-2/3 neg return (NLT 2ENG neg 
return). 

[FDO SOP 6.7.3 SSME Stuck in the Bucket], 

Will S/D the L SSME @ 23K due to the HYD L/U, so FDO will have to account for an 
additional 50fps U/S, but will continue to protect design. [FDO SCP 6.7.3 - SSME 
Stuck in the Bucket] 

03:00 (during OMS assist), R OME has a partial blockage (~20%) 

Trending toward PRPLT FAIL, but is still able to burn and no action is required. 
PROP may have some adjustment to lbs dumped through R OMS and TRAJ can update the 
dump in the ARD with a Delta OMS. 

03:45 (past 1 2/3 NEG RET and prior to 1 /23 MRN), CE fail 

Not quite to any of the 1 & 2/3 TAL boundaries, so GPO should call for the STUCK 
DROOP procedure on the card - with Max Throttles and a TAL abort. The will also 
enable 1 ENG OUT Droop guidance, but it is unlikely to engage that late in the 
STUCK DROOP capability window. FDO will need to determine if they can reach MRN 
(or any other TAL site) within the stretch footprint (the definition of the 1 & 

2/3 TAL boundary). If unable to support TAL sites, then they will look at ELS 
sites, most likely BEJ or LAJ. FDO may also recommend steering for BEN in order 
to bring LAJ into the expected footprint. In this case, FDO may also need to prep 
the crew for a manual MECO while in the LAJ footprint. [GPO SCP 6.5 - Stuck 
Throttle; FDO SCP 6.7.1 - First Engine Out; 6.3 - Post-TAL Selection] 

ENTRY Navaids: 

TACAN 1 range bias; PASS will MVS two good and one bad, BFS will prime select the 
biased LRU. After getting BFS off the bad LRU, GPO may need to clean up the BFS 
Nav State with a SV Transfer from PASS. 
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No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


6 


NSS 


Navigators will have a C-band bias to troubleshoot. 

JDI Red which is not an LCC. PDL is available for telemetry. 

7 


SYSTEMS 


Freon loop 1 has an accum ducer problem. Later, Freon loop 1 will be running on 
two phases. TH must either swap to the alternate pump or reconfigure his NH3 
system (due to Freon flow mismatch). 

EGIL will have a false reac valve close indication that plays with the MDM OF2/OF3 
failure. He will not have the usual data he uses to determine if this is a real 
failure or not. He will have to find backup cues. 

MMACS loses chamber pressure instrumentation on APU2 and has a temp ducer problem 
on APU1. 

8 

Gauvain 

TRENCH 

Trench Cases 

GPC 3 suffers a FTH Xient (may repeat). String 3 is lost util the restring on the 
TAL Xition. DPS and GNC should evaluate impacts to the OF2/3 trade and potential 
dropping of Main B or C. GPS will stop being able to pick up new sattlelites and 
TAC1 will have a bias below RM. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

BOOSTER 

0800 

PMTF/ 

L C R 

TAG 2 14 

GLVL 121 

Click on INCORP 

Field on PMTF 

Then, 

MPS TAGS 

111 

Click Incorp MPS TAGs only 

Model Corrections 

SSME parameter scattering and 
G-level adjust biases 


2 

R/S 

COMM 

INST MCIMDM(4) = 1 

MDM OF2 SEC MIA FAILURE 

Loss of all data routed through 
MDM OF2 when using PCMMU 2. 

I/O ERR PCM message 

Latent Mai. Won't be seen 
until they swap PCMMUs 
for loss of MDM OF3 later. 

3 

T - 

01:00 

NSS 

JDI Antenna fails. 

Notfity GC on Site Coord. 

1 of 2 JDI antenna has 

Hydraulic leak. 

No impact. Loss of one of many 
sources of return link routed to 
MCC. Still have good data and 
voice. 

Go for launch. 

STDN Failure Decision 
Matrix: 

A3.1.3-3 

1 of 2 mandatory (PDL/JDI) 

4 

L/O + 

00:00 

NSS 

151320A 

Fault menu MAL= 
MIOOAzimuth bias SITE = 
CNVCVAL=.2 

X-encoder problem. 

Degradation C-band tracking due 
to a C-band site failure. 

Obj 151320Systems 
Management/Loss of 
tracking - C-band 

5 

L/O + 

00:01 

BOOSTER 

0830 

(DPS Mai) 

GPC 3 Fail 

-R PRI data 
-R He Tank P 
-L, R SSME pb 
-Limit SW 

-LL Sensor #l-CFed 

MPS dump valves: 

-LH2 IB F/D (gpc-op) 

-L02 Man Repr 1- 
(gpc) 

-R He Isol A (gpc) 

-He BLDN 1 (all) 

Also: 

-R SSME Pc meter 
-R SSME status light 
-ET SEP SW Contact 
-SRB SEP SW Contact 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


6 

L/0 + 

SYSTEMS 

Trench mal 

GPC3 fail (will restring to 

FF3 

FA3 


00:01 



recover) 

* NWS2 

* hyd snrs 2C, 3A 



201GPC3 



* Vents: 

* GPC cmd to brake isol 3, 






CL- 

MPS/TVC isol 3 






L12m2, L3m2, L5m2, L6m2 

R12m2, R5ml, R6m2 

* Vents: 

CL - L89m2, R89m2 






OP - 

L12ml, L3ml, L5ml 

R6ml 

OP - R89ml 

7 

L/O + 

TRENCH 

GPC3/ 

GPC3 HALT MODE CMD ON 

GPC 3 FTH Xients - loss of string 

Head Fake 


00:01 


MAAI00(3) = 1 

In, then out 


3. 

Will restring on the Ops 3 






DPS will eventually want to get it 

Xition 




Repeat on Trench call until 


into HALT to avoid the nuisance 





crew takes MODE switch to 


messages. Will restring for OPS 





HALT. 


3. (1244) 







AESP 

- PASS GPC Fail 

- Restring CC 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


8 

L/0 + 

00:02 

CONTROL 

TRENCH mal 

GPC 3FTH 

With FF3: 

AA 3 

L,A Controllers Ch C 

R Controllers Ch B 

F4, F5 jets 

F RCS He OX TK PI 

He FU TK P2 

FU TK P 

OX TK OUT P 

MANF4 P 

BFS QTY 

Later, we are STUCK 
DROOP. Expect restring 
(1244?) at the OPS 3 

XITION. 






With FA3: 

RGA 3 

FCS 3 (FCS AAF*A) 

L OMS He TK P2 

FU IN P 

N2 P VLV POS 

BALL VLV POS 

PC - C&W 

AFT QTY 

L2, R2 jets 

L RCS BFS QTY 

MANF 2 P 


9 

L/O + 

00:15 

SYSTEMS/ 

EECOM 

ECS3/EAMABS(2) = -0.6 

AV BAY 2 DP SNSR BIAS BY 

Nit for EECOM. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


10 

L/O + 

00:45 

BOOSTER 

08RVDTbias 

MPC4/ 

PCMRVT(20) = .08 
PCMRVT(23) = .15 

MPCRVT = 1 

Left FPOV channels A & B 
fail the position check 

A 

(C,L,R) 

MFV 1,2,3 

MOV 7,8,9 

CCV 13,14,15 

FPOV 19,20,21 

OPOV 25,26,27 

B 

(C,L,R) 

MFV 4,5,6 

MOV 10,11,12 

CCV 16,17,18 

FPOV 22,23,24 

OPOV 28,29,30 

Left Hyd L/U stuck at 72% 


use both A and B channels 
simo to force hyd L/U 

11 

L/O + 

00:46 

CONTROL 

BOOSTER mal 

L MPS HYD 

L ME now stuck in bucket 

Expect ITEM 9 Dump. 


12 

L/O + 

01:00 

SYSTEMS/ 

EECOM 

ECS6/EFMAQF(1) = 1.9 

FCL1 ACCM QTY SNSR (1 + 

MAL) 

EECOM may worry about the 
health of this Freon loop. 


13 

L/O + 

02:00 

COMM 

ACCU MCOC20(1) = 

1.00000 

AUDIO CTR 1 A/G2 T/R FL 

Loss of A/G 2 voice in both 
directions while using ACCU 1. 

INCO team and 

CommTech should ID that 
A/G 2 is an onboard 
failure. They will probably 
ride the failure at this 
point. Swapping ACCU's 
would regain it. 

14 

L/O + 

02:10 

CONTROL 

025003AA 

OMS1/ 

POMOLB(2) = 0.2 

R OMS OX BLOCKAGE 
(trending PRPLT FAIL) 

When OMS Assist starts, PROP 
sees R OMS OX IN P trending 
toward PRPLT FAIL. 

R OMS Pc still > 80%. So, PROP 
will continue to use R OMS. 

OBJ. 0250 03 

OMS ENG ANOMALIES, 
Propellant Blockage 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


15 

L/0 + 

03:40 

BOOSTER 

MPS4/ 

MPMHFP(1) = 1 

C SSME HPFT Fail 

C SSME Fail 
-Limits Ena/Auto 
-ACBSO 


16 

L/O + 

03:41 

CONTROL 

BOOSTER mal 

C SSME FAIL 

STUCK DROOP 
~ G51: MaxThrot 
-ABORT TAL 

- G51: Restart OMS Dump 

Expect 2 + 10 Dump (via 3/4/5 
leg). Complicating things a bit is 
the degraded R OME. 


17 

L/O + 

05:00 

COMM 

INST MCIMDM(5) = 1 

MDM OF3 PRI MIA FAILURE 

Loss of all data routed through 
MDM OF3 while using PCMMU 1. 

Start of the Trade-off 
case. INST should 
recommend a PCMMU 
swap to recover OF3 
which will recover the 
data and reveal that MDM 
OF2 data is now missing. 
INCO's should make their 
case to keep OF3 data to 
protect the TDRS H/O at 
7:30. 

18 

L/O + 

05:00 

SYSTEMS/ 

MMACS 

060025A 

V46P0220A = 1000 

APU 2 CHAMBER PRESSURE 
SENSOR FAILS HIGH 

Instrumentation loss for MMACS. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


19 

L/O + 

05:01 

CONTROL 

020614CC 

COMM mal 

MDM OF3 PRI MIA FAIL 

MDM OF2 SEC MIA FAIL 

(Trade Off Case) 

Down with MDM OF3: 

AA 3,4 RPC C 

AA 3,4 PWR CMD C 

IMU 2,3 RPC C 

Down with MDM OF2: 

AA 4 RPC B 

IMU 1 RPC B 

IMU 2 RPC B 






FRCS MANF 3,4 OP 

FRCS MANF 3,4 CL 

FRCS TK ISOL 1/2 

OP & CL 

FRCS He PRESS VLV B OP 

RJDF Bus C 

RJDF 2 MANF 3 & MANF 4,5 

Logic switch 

Logic RPC C 

Driver switch 

Driver RPC C 

RIGHT RPTA OUTPUT A,B,C 
(deg) 

FRCS MANF 2 OP & CL 

FRCS He PRESS VLV A OP 
FRCS He PRESS VLV B CL 
FRCS Module Heat B AUTO 

FWD MCA 2 STAT 1, 2, 3, 

& 4 






FWD MCA 3 STAT 1, 2, 3, & 4 


20 

L/O + 

05:01 

SYSTEMS 

201MOF3 

Comm mal 

MDM OF3 lost 

EECOM- dP/dt snsr- av bay 2, H20 
loop 2 data- FES Fdln htr B data 
(ECL SSR-5 if on FES Pri A)- 
sply/waste noz temps, tk C qty- 
N2 qtys (ECL SSR-14 table D)- 
some smoke det- some Ext A/L 
dataEGIL- FC purge line temps- 
all FC amps- FC3 pHMMACS- 
some Hyd temps 


21 

L/O + 

05:01 

TRENCH 

Comm Mal 

OF2/OF3 Tradeoff 

Minor impact to DPS/GNC 


22 

L/O + 

06:00 

TRENCH 

Page GPS2M: 

Channel 5 Tracking Failure - 
FAIL 

GPS loses peripheral tracking 
channel 

GPS will have it's current set of 
satellites, but won't be able to 
acquire new ones. GPO/GNC 
should notice the stale state once 
on the entry side. 

GPS down 






Not much they could do (power 
cycle?). 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


23 

L/0 + 

06:30 

SYSTEMS 

Will decide on console which 
one to pick:FCPl/DFMISH(2) 

= 100 - or - DFMISH(3) = 

100 

Fuel cell short 

They'll work the Main Bus 

Undervolt procedure and drop the 
bus temporarily. When they see 
it's a fuel cell short, they can do a 
long form bus tie and recover the 
main. Select which fuel cell goes 
down based on which MDM (OF2 
or OF3) is down. 


24 

L/O + 

06:30 

SYSTEMS 

ON CALLWe may do this mal 
instead if we don't get the 
fuel cell 3 failure in while 

OF3 down.FCP4/MDGRTC(2) 

= 1V45X1155E = 0 
(S)CW05/MCWDON(23) = 1 

Fuel Cell 2 02 Reactant Valve 
Position Microswitch Fails 
(False Close Indication) 

False fuel cell 2 reac valve close 
indication. EGIL will call for a bus 
tie and then watch to see if it is a 
real indication. 

MDM OF2 takes away fuel 
cell 2 coolant pressure, 02 
flow, H2 flow. 
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I No. Fit Phase / 
! Comment 
! Time 


Discipline / 
Case ID 


Malfunction 


Failure 


Impact 


25 


L/0 + 
06:31 


CONTROL 


SYSTEMS mal 


FUEL CELL 2(3) Short 


They'll likely ride the short thru 
Pwrd Flight. 

During Glided Flight, EGIL will 
have crew drop MNB(C) 
|temporarily. 

Eventually, EGIL has crew 
perform a bus tie and recover the 
main. 


With MNB: 

RGA 2 
AA 2 

RGA 3 RPC 

AT VC 3,4 ISOL PWR 

ASA 4 ISOL PWR 

OMS/RCS valves: 

F,L,R RCS He A MAN OP 
F,R RCS He B MAN OP 
GPC OP/CL 
L,R RCS TK 3/4/5B 
MANF 1 
F RCS MANF 2 
L OMS He B GPC OP 
VAP ISOL 2 GPC OP 
R OMS He A&B MAN OP 
VAP ISOL 1&2 MAN OP 
L,R OMS XFEED B 


With MNC: 

RGA 3 

RGA 4 RPC C 
AA 3-4 RPC C 
AT VC 1 ISOL PWR 
R HUD 

OMS/RCS valves: 

L RCS He B MAN CL 
GPC OP/CL 

F-R RCS He B MAN OP 
F-L-R TK ISOL 1/2 
MANF 3-4-5 
XFEED 1/2 

L OMS He A&B MAN OP 
VAP ISOL 1&2 MAN OP 
OMS TK ISOL B 
R OMS He B GPC OP 
VAP ISOL 2 GPC OP 
OMS TK ISOL B 
XFEED A 
PURGE 

GN2 P VLVTLM 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


26 

L/O + 

06:31 

TRENCH 

Systems Mals 

Potential temporary loss of 

Main B or C 

EGIL may call to drop Main B or C 
on the entry side. DPS and GNC 
should evaluate if they have any 
bus preferences. There shouldn't 
be any. 


27 

L/O + 

07:00 

CONTROL 

025502AA 

RC04/ 

PRMRAP(l) = -250 

PRMRBP(l) = -250 

F RCS OX REG A&B FAIL CL 

Seen during ET SEP. 

PROP suddenly sees the FRCS OX 
tank in blowdown. 

No problem getting off the ET. 
PROP should consider INH the 
MM304 FRCS Dump. 

They'll likely wind up with some 
trapped FRCS gas. PROP works 
w/ FDO on impacts this has on x 
c.g. 

OBJ. 0255 02 

REG FAILURES, 

RCS REG Fail Closed 

28 

kFt 

199 

SYSTEMS 

201MOF3 

Comm mal 

MDM OF2/OF3 tradeoff 

With OF3 downEECOM- dP/dt 
snsr- av bay 2, H20 loop 2 data- 
FES Fdln htr B data - sply/waste 
noz temps, tk C qty- some smoke 
det- some Ext A/L dataEGIL- FC 
purge line temps- all FC amps- 
FC3 pHMMACS- some Hyd temps 

With OF2 down:EECOM- 
PCS 2 data- av bay 1, H20 
loop 1 data- H20 sply qty 

B, D- cabin P- N2 qty - sply 
dump line T- some smoke 
det- some Ext A/L data- 
FCL 1 accum qtyEGIL- FC3 
SSDVs (bus tie C-A)- FC2 
pH snsr 

29 

kFt 

150 

COMM 

NSP1 MCNA21(1) = 1.00000 

NSP2 A/D CONV LOSS-A/G1 

Loss of downlink A/G 1 voice 
while using NSP 2. UHF voice will 
be available ~140k. 

A/G 2 may still be down as 
well if they are still using 
ACCU1. If good 
commanding, INCO can 
recover A/Gl by swapping 
to NSP 1 or the crew could 
beat INCO to it and swap 
to ACCU 2 and recover A/ 

G 2 instead. 

30 

kFt 

135 

TRENCH 

TACN/ 

CTMRS(l) = 2900 

TAC1 RANGE BIAS 

A bias on TAC 1 occurs after 
TACANs have been taken. It's 
below RM. GPO/GNC will have to 
decide whether they want to 
bother the crew to deselect it. 

No Procedure 

The value is below RM, 
but above the Flight Rule 
limit - therefore the 
deselect call. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

| Time CaselD 


Failure 


Impact 


31 

kft 

100 

SYSTEMS/ 

MMACS 

V46T1176A = 50 

APU 1 ISOL VLV A TEMP 2 BIAS 

MMACS EVALUATE AND 

DETERMINE BIAS/STEP IN DATA. 


32 

kFt 

090 

CONTROL 

013133BB 

AR02/ 

SSM17(20) = 3.5 

LIB 1 (2) 

LIB 2 (8) 

LIB 3 (14) 

LIB 4 (20) 

Note: 

Might switch to LIB CH3 

FDBK bias instead 
depending on earlier 
restring. If Mn B down, loss 
of ASA4 Isol capability as 
well. 

LIB CH 4 FDBK bias 
(< bypass limit) 

Force fight visible on Sec Delta P, 
but not large enough for auto 
bypass. 

Assuming a stringing of 1244 (but 
still FCS AAF*A), GNC call to swap 
Ch's 3,4 (i.e. FCS AAAF) 

OBJ. 0121 33 

ASA ANOMALIES 

Position Feedback bias/SF 

33 

kft 

SYSTEMS/ 

Panel L4:M/Softpop FREON 

Loss of AC Phase to Freon 

Two-phase operation for Freon 

TH must determine if he 


060 

EECOM 

LOOP 1 PUMP B AC2 Phase 

C Circuit Breaker 

Pump IB 

loop 1 pump B. 

should swap pumps or 
reconfigure NH3. 

34 

ON CALL 

SYSTEMS 

EPS6/ 

DDMACS(l) = 214 

DDMACS(2) = 214 

DDMACS(3) = 214 

Ativate when JEFPA1 = 1 

Ac model correction for FCL 1 
pmp A 

Permanent model limitation 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 

— - - - - - - - - - - ■■ - - --- - - ■■ - 


1 SUP/LEAD —RUN SUMMARY— 

1 :MC : :BOOSTER :Model Corrections 

2 :R/S : :FDO/GPO :Two sigma low performance (PMFx - L02) 

3 :R/S : :FDO/GPO :Cold SRBs 

4 :L/0 + :00:00 :SYSTEMSEGIL :Cryo 02 Tank 1 Pressuer Controller Fails Off 

5 :L/0 + : 00:01 :BOOSTER :L02 Feedline Fails Open 

6 :L/0 + :00:25 :COMM :SSR 2 power failure 

7 :L/0 + :01:00 :BOOSTER :Center SSME Ch. Alpha Pc Shift Hi/Act Low 

8 :L/0 + :01:00 :NSS : PDL Power Amp failure. 

9 :L/0 + :01:00 :SYSTEMS :H20 Loop 1 Leak 

10 :L/0 + :01:01 :BOOSTER :Center SSME Pc Shift Hi/Act Low 

11 :L/0 + :02:00 :TRENCH :IMU2 Y ACCEL BIAS 

12 :L/0 + :02:05 :BOOSTER :R MPS He Tank Leak 

13 :L/0 + : 03:00 :COMM :PLT ATU/CCU power failure. 

14 :L/0 + :04:00 :TRENCH :FA2 I/P CARD C,D FAIL 

15 :L/0 + : 04 :01 :CONTROL :MDM FA2 CD C/D Fail 

16 :L/0 + : 04 :01 :SYSTEMS :FA2 cards C/D fail 

17 :L/0 + :05:00 :SYSTEMS :FC2 02 reac vlv false close 

18 :L/0 + : 05:30 :SYSTEMS :H20 Loop 2 Blockage 

19 :L/0 + :06:45 :COMM :FALSE END OF TAPE SGNL 

20 :L/0 + :0 9:00 :CONTROL :L OMS He Tank LeakLeak rate: 0.013 lbs/1 

21 :L/0 + :09:30 :NSS :TDRS Z failure ETO. 

22 :L/O + :10:00 :CONTROL :L OMS PRI YAW LVDT Bias 

23 :L/0 + :10:01 :COMM :AOA - LOSS OF 2 WATER LOOPS 

24 :L/0 + : 10:15 :TRENCH :IPL Src Sel Switch Fail 

25 :L/0 + :10:30 :TRENCH :Loss of 2 Water Loops 

26 :L/0 + :11:00 :SYSTEMS :Feedline fail and ET door swtich fail 

_ 27 :ON CALL : :SYSTEMS :Hyd P sensor 2B stuck high _ 

2 BOOSTER Systems AOA 

The C SSME will have a Lo MR (Lvl 1.5) Pc shift at 1:00 MET. Booster can clear 
the case with a power cycle. 

At 2:00 MET the R SSME will have a large He Tank Leak. Booster will come up with 

an interconnect plan with the assumption that it is a upper system leak. At a 

right tank pressure of 920 psi - after the PLT executes the plan. Booster will 
discover that it is a He tank leak. Booster will call to return the donor to GPC 
at 23K then shutdown the Right SSME with a Pb. 

At L02 feedline disconnect failed open will result in an ET SEP INH. 
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3 Gaustad 
04/28/2011 


PLT Comm problem, he can regain listen only by selecting his ALT ATU [and 
hopefully inform MCC of swap] 

SSR 2 power failiure and MADS recorder problem for INST to ID and tell INCO at an 
appropriate time. 

INCO needs to come up with a COMM PLAN for AOA, ASAP but for the sim comm will not 
be powered down. 


4 Montalvo CONTROL L/O + 4:00 

MDM FA2 CD C/D Fail 

L/O + 9:00 
L OMS He Tank Leak 

L/O + 10:00 

L OMS PRI YAW LVDT Bias 

Post MECO 

AOA for Water Loops 


MAJOR CASE: Stuck Bucket, Delayed AOA (Water Loops Case) 


GNC CASES: 

OMS TVC MGMT — FA2 Cd C/D takes out RM for the L OMS SEC GMBL. But then, 
the L OMS PRI Yaw picks up a small LVDT bias. GNC will need to decide whether to 
use the PRI gmbl (w/ this bias) or switch over to the SEC gmbl (w/o RM). 

PROP CASES: 

OMS He TK LK -- Shortly before MECO, the L OMS He Tk starts leaking. Too 
late to start a pre-MECO dump, but the leak rate won't support out to the planned 
OMS 2 Burn. So, PROP will be wanting an early in-plane burn. Before that, 
though, a water loops issue develops that drives a Delayed AOA. FDO first plans 
an OMS 2 burn to get up to HP = 85. For that, PROP will likely use L OMS gas to 
feed both OMEs. Then for deorbit, PROP determines whether L OMS has any Delta V 
left, or to deorbit via R OMS feeding both OMEs. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


5 


FDO/GPO 


MAJOR CASE: AOA for Loss of 2 H20 LOOPS 

2 sigma performance will give ARD predicted u/s. 

Cold SRBs will give a shallow bucket. TRAJ will check TDEL at ~22 and verify 
throttle bucket levels. TRAJ will also verify the DELWT calculated by the ARD 
(using AGT flight design product) and will correct if needed [FDO FCP 6.13.1 
Hot/Cold SRBs]. 

01:00, CE PC shift HAL (lvl 1.5, -346 fps hit) 

TRAJ will call up the thrust limiting GUI and clear (restore) any thrust update 
taken earlier. TRAJ will then enter the performance data from BSE, then click the 
FPR button. ISince prior to 1:07 MET, TRAJ will get new delWT override value from 
ARD support and pass on to DYNAMICS. Since it's a Pc shift case that can be 
cleared by turning off the bad channel, TRAJ will model two engines at 156% (Pc 
shift engine out) - if uphill bias is met, FDO will recommend to turn off the bad 
channel [FDO SCP 6.8.1 Thrust Limiting Adjustments]. 

MECO: With 2-sigma low performance and FDO clearing the Pc shift, expect near 

nominal MECO. 

OMS He LK: Post-MECO, PROP develops a He Leak on the L OMS. PROP will want to 
get the He tank to max blowdown quickly. PROP/FDO should coordinate to use OMS-1 
to reach Max blowdown on the L OMS. 

AOA: Post-MECO AOA declared for loss of 2 H20 LOOPS. FDO should be able to plan 

a Steep D/O with the L OMS already at Max Blowdown post OMS-1. [FDO SCP 7.4 - 

AOA] 

May take this thru the AOA Deorbit burn (already accomplished one AOA burn in ASC 
#2) . 

6 


NSS 


PDL failure, staying on MILA with drop of the forward link due to the plume. 

TDRS Z failure will cause an LOS during ZOE. 

7 


SYSTEMS 


H20 loop 1 leaks out external to the cabin. When a blockage on H20 loop 2 occurs, 
EECOM should call for an AOA for the loss of two H20 loops. The crew will 
eventually be sent to the AOA tab of the ASC book (not the SYS AOA book). 

EGIL has a cryo heater problem and a false 02 reac vlv fail CL, and MMACS sees a 

PRL dilemma when they go to low press on the APUs due to a commfaulted sensor and 
one stuck high. 

8 

Gauvain 

TRENCH 

Trench Cases 

Major case is Loss of 2 H20 Loops procedures/powerdowns leading to a Sys AOA. 

Along the way, there will be some minor nits - FA2 C/D, IPL Src Sw Fail, and an 

IMU 2 accel bias that will cause it to fail Post MECO. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

BOOSTER 

0800 

PMTF/ 

L C R 

TAG 2 13 

GLVL 121 

Click on INCORP 

Field on PMTF 

Then, 

MPS TAGS 

111 

Click Incorp MPS TAGs only 

Model Corrections 

SSME parameter scattering and 
G-level adjust biases 


2 

R/S 

FDO/GPO 

070101AA 

PMF1, 2, and 3/ 

Increase L02 flow rate for 
104% by 2.6. 

Then.... 

INCORPORATE. 

L02 FLOW RATES: 

= 933.33 (C,L,R) 

Two sigma low performance 
(PMFx - L02) 

We should get the ARD predicted 
underspeed near Design U/S so 
OMS-1 is required. 

Check Booster 
performance case. Either 
L02 (High MR) or LH2 
(Low MR) critical. If we 
are LH2 critical, use a 0.43 
increase in LH2 flow rate 
(SCN #070101BB). 

3 

R/S 

FDO/GPO 

071002BB 

SRB/ 

PSMBRN (1) & (2)= 99.1 

Cold SRBs 

Shallow bucket 


4 

L/O + 

00:00 

SYSTEMS 

EGIL 

CRY2/MDGOHO(l) = 1 

Cryo 02 Tank 1 Pressuer 
Controller Fails Off 

While in auto or paired mode, this 
tank's 02 heaters will not come 
on. Maual mode will work. 


5 

L/O + 

00:01 

BOOSTER 

MPS6/ 

MPMFDV(1) = 1 

L02 Feedline Fails Open 

ET SEP INH 


6 

L/O + 

00:25 

COMM 

NSS: 

Turn off SSR 2. 

SSR 2 power failure 

Loss of ME data recording. 

INST will try to 
troubleshoot...no joy. 

7 

L/O + 

01:00 

BOOSTER 

08PCHL 

MPC2/ 

PCMDPl(l) = + 74 

PCMDP2(1) = + 74 

Center SSME Ch. Alpha Pc 

Shift Hi/Act Low 

Set up Pc Shift 


8 

L/O + 

01:00 

NSS 

150504AA 

MILA notifies GC that PDL 
uplink PA has failed. Stay 
on MILA. 

Simulate plume by disabling 
MOD on Forward Link. 

PDL Power Amp failure. 

Loss of S-band Uplink from 1:00 
to 2:30. 

UHF is good. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

i Time Case ID 


Failure 


Impact 


9 

L/O + 

01:00 

SYSTEMS 

ECS3/ 

EWMLEK(l) = 0.003 

H20 Loop 1 Leak 

Eventual loss of H20 loop 1. No 
impact at this point since this is 
the non-operating H20 loop. 


10 

L/O + 

01:01 

BOOSTER 

08PCHLA 

MPC2/ 

MPCHIS(l) = 1 

(ACTIVATOR) 

Center SSME Pc Shift Hi/Act 

Low 

SSME Performance Case: 

-Level # 1.5 
-Low MR 


11 

L/O + 

02:00 

TRENCH 

IMU2/ 

SIMBB2 = 0.0015 

IMU2 Y ACCEL BIAS 

This bias is > RM after MECO. 

Thus, the IMU will fail post-MECO. 
This IMU, is really usable, if the 
other two were to fail. 

GNC will have to evaluate 
impacts of this on the potential 

Sys AOA 

APCL/ 

- RM Fail IMU 


12 

L/O + 

02:05 

BOOSTER 

08HETNK 

MPS1/ 

PMMHTK(3)=0.00012525 

R MPS He Tank Leak 

-Non-isolatable 
-SSME Suspect 
-Incnct @ 920 psi to a Donor 

SSME for 40 sec then back to GPC 
-Booster realize it is a He tank 
and call to return the donor to 

GPC at 23K then shutdown the R 
SSME with a Pb. 

Mdot=0.35 

13 

L/O + 

03:00 

COMM 

Panel R14: 

Softpop ESS 2CA PLT 

ATU/CCU cb 

PLT ATU/CCU power failure. 

PLT can't talk or hear. 

PLT can recover listen 
only capability by 
swapping to CDR ATU. 

Crew should let MCC know 
when the PLT has 
swapped. 

14 

L/O + 

04:00 

TRENCH 

CRD1/ 

MACA26=1 

FA2 I/P CARD C,D FAIL 

Loss of all inputs through FA2 
cards C & D. DPS should knows 
it's not the A/D since no MDM 

BITE was logged. 

Minor mal that shouldn't impact 
the SYS AOA too much 

AESP/ 

- BCE STR X 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


15 

L/O + 

04:01 

CONTROL 

TRENCH mal 

MDM FA2 CD C/D Fail 

Loss of: 

RGA 2 

FCS2 FDBK 

L OMS SEC TVC FDBK 

L OMS OXTK P 

R OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

AFT QTY 

L3, R3, R5 Jet RM 

R RCS PASS QTY 

MANF3 P 

= > Deselect RGA2 and FCS FDBK 
CH2 in BFS. 

OBJ. 0106 04 

MDM FAILURES, 

FC MDM Non-serial card 

OBJ. 0206 11 

MDM FAILURES, 

FC MDM BCE bypass 

16 

L/O + 

04:01 

SYSTEMS 

201GPC2 

Trench mal 

FA2 cards C/D fail 

Loss of hyd snsrs IB, 2A only (3C 
and GPC cmds are OK) 


17 

L/O + 

05:00 

SYSTEMS 

FCP4/MDFRTC(2) = 
1V45X1155E = 0 
(s)CW05/MCWDON(23) = 1 

FC2 02 reac vlv false close 

Crew and MCC get an alarm that 
FC2's 02 reac vlv has failed CL. 
They won't be able to 
&quot;open&quot; it so they'll 
bus tie B-C, and when they don't 
see the flow go to 0 they'll realize 
it's a bad sensor. 


18 

L/O + 

05:30 

SYSTEMS 

ECS3/ 

EWMDGS = - 0.6 

H20 Loop 2 Blockage 

Degraded flow in H20 loop 2. 
EECOM should call an AOA for the 
loss of two H20 loops. 

Make sure ICH flow drops 
below FR limit of 649 Ib/hr 
to get into SYS AOA. 

Crew will eventually be 
sent to the AOA tab with 
powerdowns as long as 
there's any significant 
flow. 

19 

L/O + 

06:45 

COMM 

RCDR MCLEOT(l) = 1.00000 

FALSE END OF TAPE SGNL 

False End of Tape conditon for 
MADS recorder. 

INST should see recorder 
start decreasing [on 
track2] vs increasing [on 
track 1] 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


20 

L/O + 

09:00 

CONTROL 

OMS1/ 

POMHLN(l) = 0.013 

L OMS He Tank Leak 

Leak rate: 0.013 Ibs/lsec 
~ 100 psia/min (1.6 
psia/sec) 

~ Max Cap: 15 min. 

~ Tank Fail: 39 min. 

Too late to start pre-MECO Dump. 

Leak rate won't support out to 
planned OMS 2 Burn. PROP will 
be wanting an early in-plane 
burn. 

Before that, though, a water 
loops issue develops that drives a 
Delayed AOA. 

For OMS 2 Burn (HP = 85), PROP 
will likely use L OMS gas to feed 
both OMEs. 

For deorbit, PROP determines 
whether L OMS has any Delta V 
left, or to burn R OMS feeding 
both OMEs. 

OBJ. 0212 78 

OMS/RCS LEAK ISOL, 

OMS Helium tank/leg leak 

21 

L/O + 

09:30 

NSS 

WSGT Notifies GC: TDRS Z 
failure 

Give better LOS times on 
day of sim. 

TDRS Z failure ETO. 

LOS during ZOE. No Comm. 


22 

L/O + 

10:00 

CONTROL 

OTV1/ 

SVM309(3) = -1.5 

L OMS PRI YAW LVDT Bias 

GNC sees a slight bias in the L 

OMS PRI YAW LVDT feedback 
(when compared to SEC fdbk). 

Bias is less than 2 deg, so it 
shouldn't trigger "L OMS GMBL" 
msg. 

GNC must decide whether to 
continue using PRI gmbl (w/this 
bias) or switch to SEC gmbl (w/o 
RM, due to FA2 Cd C/D). 

OBJ. 0121 01 

OTVC ANOMALY, 

Pos Fdbk 

bias/SF/osci 1 lation 

23 

L/O + 

10:01 

COMM 

Systems Mai 

AOA - LOSS OF 2 WATER 

LOOPS 

Loss of cooling to comm 
equipment. 

INCO's should start talking 
about comm powerdown 
plans. 

Sim will end before the 
COMM power down is 
started. 
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1 No. Fit Phase / 
Comment 

Time 

Discipline / 

CaselD 

Malfunction Failure 

Impact 

1 

1 

1 

1 

i 


24 

L/O + 

10:15 

TRENCH 

Panel 06/ 

PSO IPL Source Sel Switch to 
MMU 2 

IPL Src Sel Switch Fail 

IDP 3 will have a Big X/Poll Fail on 
it since the switch will indicate a 
desire to do a menu option IPL on 
IDP 3. DPS should short cut the 
procedure and call to hard assign 
IDP 3 to BFS to recover. 

DPS should also look ahead at 

SYS AOA to see if there are any 
impacts from this failure. 

APCL/ 

- BFS Display Anomaly. 


25 

L/O + 

10:30 

TRENCH 

Systems Malfunction 

Loss of 2 Water Loops 

AOA for 2 water loops down. Sys 
Mon is shooting to get us into the 
Sys AOA book since the last AOA 
for water loops did not require a 
powerdown. 


26 

L/O + 

11:00 

SYSTEMS 

Time approx 

ETD1/ 

MHU10 = 1 

Feedline fail and ET door 
swtich fail 

Due to the L02 feedline failing 
open, MMACS is no-go for ET door 
closure. They'll set up a belly to 
sun attitude for 45 minutes to 
bake out any frozen propellant, 
then close the doors. 

Unfortunately they don't 
really have the luxury of 
going belly to sun for 45 
min since they're doing an 
AOA. 

The ET door switch failure 
means they can only use 
the SPEC 51 item entry in 
MM104, 105, or 106. 

27 

ON CALL 

SYSTEMS 

HYD2/ 

HPMSSQ(2) = 3040 

Hyd P sensor 2B stuck high 

With sensor 2A commfaulted 
earlier with FA2 card C/D, when 
they go to low press on APU2 
they'll get a PRL DLMA msg. They 
should take no action since it'll go 
away once they get back to 
normal pressure on the APUs. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


1 


SUP/LEAD 


—RUN SUMMARY ~~ 






1 

MC : 

: BOOSTER 

Model Corrections 





2 

MC : 

: FDO/GPO 

FDO will expect GC to set up the hold clocks. 





3 

R/S 

:FDO/GPO 

: Two sigma low performance (PMFx - L02) 





4 

T - 

03 

30 :FDO/GPO :Launch Hold @ T-31sec. (Stay in Pane 1) - Air 





5 

T - 

03 

29 : FDO/GPO :Aircraft in Range - SRO/NTD Calls (T-31) 





6 

T - 

01 

00 : FDO/GPO :LAUNCH HOLD CALLS - Pickup Count in 1st pane 





7 

T - 

00 

30 :BOOSTER :Model correction for L02 inlet temps during 1 





8 

L/O + : 00:00 :SYSTEMS :Cryo H2 Tank 2 Leak 





9 

L/O + : 00 : 00 : SYSTEMS/MMACS :WSB 2 WATER LEAK - 30 MIN LEAK RATE 





10 


L/O 

+ 

00:01 

CONTROL : R OMS PC SNSR FAIL(off-scale-low) 





11 


L/O 

+ 

00:05 

BOOSTER : C SSME PowerSupply B Fail 





12 


L/O 

+ 

00:05 

COMM : Popped cb on Panel 014 





13 


L/O 

+ 

00:41 

SYSTEMS : FF1/FA1 tradeoff 





14 


L/O 

+ 

01 : 10 

COMM : FC 5 FAILS @ GPC 1 





15 


L/O 

+ 

01 : 10 

TRENCH : FC5 MIA FAIL AT GPC1 





16 


L/O 

+ 

01:11 

BOOSTER : FC5 @ GPC 1 Fail(FA1 ) 





17 


L/O 

+ 

01:11 

CONTROL :FA1 FAIL @ GPC(FA1/FF1 Trade-Off) 





18 


L/O 

+ 

02:00 

CONTROL :LSSME YAW CH 2 Bypass(Cmd Bias) 





19 


L/O 

+ 

02:30 

NSS :Shuttle tracking processor system failure at 





20 


L/O 

+ 

03:02 

COMM :cascadding set split 





21 


L/O 

+ 

04:00 

SYSTEMS :PCS1 N2 Tank Leak 





22 


L/O 

+ 

04:00 

TRENCH :DK2 BUS SHORT 





23 


L/O 

+ 

05:30 

BOOSTER :Center SSME Fail behind Data Path 





24 


L/O 

+ 

05:31 

CONTROL :C SSME FAIL 





25 


L/O 

+ 

o 

o 

o 

TRENCH :FC1 MIA FAIL AT GPC2 





26 


L/O 

+ 

06:30 

TRENCH :FC1 MIA FAIL AT GPC4FC1 MIA F 





27 


L/O 

+ 

06:31 

BOOSTER :BFS ENGAGE 





(Set Split) 






28 


L/O 

+ 

06:31 

CONTROL :GPC 2 QUIT 





29 


L/O 

+ 

06:36 

CONTROL :GPC 3 QUIT 





30 


L/O 

+ 

07:00 

SYSTEMS/EGIL :Fuel Cell 1 Coolant Pressure Sensor Bias 





31 


L/O 

+ 

10:00 

CONTROL :RGA 3 PWR FAIL(switch problem) 





32 


L/O 

+ 

10:00 

NSS :KG failure. 





33 


L/O 

+ 

14 : 00 

COMM :XPNDR 2 TRANS FAIL OFF 

2 


BOOSTER 


Uphill 








The 

Center 

SSME CNTRL Bravo fails + FC5 at GPC 1 causes a CMD and DATA path 





failure 

on 

the Center SSME around 1:10 MET(Center stuck @ 104.5%) . Requires a AC/ 





pb 

S/D at 23K. 






Around 5:30 MET the Center SSME will fail (Center CNTRL Alpha fails.) Booster 





will call to Pb the Center SSME to set the fail flag. 





Around 6:30 MET - 

GPC 2 followed by GPC 3 will FTS. This should force a BFS 





engage. 

Nominal shutdown and ME Limits should be taken to inhibit. 
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3 Gaustad 
04/28/2011 


4 Montalvo 


CONTROL T-31 sec 

LAUNCH HOLD 

L/O + 0:01 

R OMS PC SNSR FAIL 

(off-scale-low) 

L/O + 1:10 
FA1 FAIL @ GPC 
(FA1/FF1 Trade-Off) 

L/O + 2:00 

L SSME YAW 2 Bypass 
(Cmd Bias) 

L/O + 4:00 
GPC 2 QUIT 

L/O + 5:15 
R SSME FAIL 
= > ABORT ATO 

L/O + 6:30 
GPC 3 QUIT 
= > BFS ENGAGE 

Post MECO 
RGA 3 PWR FAIL 
(switch problem) 


FC 5 @ GPC 1. Loss of uplink commanding to the BFS if on NSP 1. Recovers when 
BFS Engages. 

For INST, DSC OF1 BITE which could be TLM or DSC OF1/4 cb pop, INST should 
check/inform INCO and EPS accordingly. 

XNPDR 2 XMIT Failure. INCO will command us out of this. 

"MAJOR CASE: ATO (w/ OMS1) 1 BFS Engage 

GNC CASE: 

FCS CH MGMT -- MDM FA1 fails at the GPC, setting up an FF/FA Trade-Off. 

With FA1 down, GNC will need FCS F*AAA. Then L SSME YAW 2 bypasses. With FA1 
down, GNC will now need FCS F*AOO. GPC 2 fails later on, thus FCS F*F*00 (w/ FA1 
dwn). Finally, GPC3 fails and they have to engage the BFS for ATVC channels. GNC 
could have crew reconfig all FCS Chs back to AUTO (though not likely). 

RGA MGMT -- While on the BFS, GNC suddenly sees RGA 3 switch indicating 
OFF. Because of limited insight on BFS, no way to tell whether this is real or 
just tlm. So, GNC assumes it's real and calls to desel RGA 3. GNC checks w/ EGIL 
for signs of a short. (Suspect CNTL CA1.) If needed, GNC call to power cycle RGA 

3. 


PROP CASE: 

OMS PC SNSR -- At liftoff, PROP sees the R OMS Pc go from atmospheric (~ 14 
psia) to zero. He'll expect a "R OMS PC" msg at OMS Assist and again for the ATO 
Dump (no action in either case). Later, they have to engage the BFS, and then do 
an OMS 1 Burn. At OMS 1 TIG, PROP expects to see the OMS down-arrow (since BFS 
doesn't check for accel). 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


5 

Crippen 

FDO/GPO 


MAJOR CASE: ATO for SSME fail with BFS Engage 

2 sigma low performance will give ARD predicted u/s. 

LAUNCH HOLD: At L-3:30, initially plan to hold at T-31 for a/c in the area. By 
L-1:00, a/c has cleared area so hold no longer required. Proceed with nominal 
countdown. [FDO SCP 5.3.17 No-Comm Mode Boundary Updates (including Rendezvous 
OMS-2); 5.4.2 - Launch Hold Inside Drainback: Latest Time to Resume Count; 5.4.3 - 
Launch Hold Inside Drainback: ARD Updates; 5.4.4 - Clock Ops for Launch Holds] 

L/O, CE CNTL B fail 

Sets up for CE fail later 

01:00, C SSME CMD/DATA 104.5% (GPC 1 fail) 

This will be modeled in the ARD, but is little impact to performance. They should 
plan to S/D the C SSME @ 23K until a cascading PASS set split drives a BFS Engage. 
[FDO SCP 6.7.9 - Command Path Failures] 

05:30 (PTA), CE fail behind DP(CE CNTL A) 

Upon confirmation of the SSME failure, FDO will click twice on the engine out PBI. 
Since behind a DP, FDO will wait until the crew pushes the button and TRAJ will 
lock throttle at 0% at the time of failure. TRAJ will verify the correct TME-OUT 
(PASS-1 sec), VME-OUT [FDO SCP 6.7.1 First Engine Out], 

06:30, GPC2 and GPC3 FTS 

BFS engage. Upon BFS engage, FD will check the NAV state with GPO. IYs are 
confirmed using NOM MPROP trend. If ATO, BFS IYs are selected if less than 

VMSSNCNTN else use the nom IYs. At MECO, verify the ground MECO flag is set, NO-GO 
for the ET photo pitch mnvr. There will be no SE calls [FDO SCP 6.11.4 BFS 

Engage]. 

MECO: With 2 sigma low performance, should result in a LOX Low Level Cutoff close 
to Design U/S (160 fps) and OMS-1 required. [FDO SCP 7.1.1 - OMS-1 Targeting] 

OMS-2 Targeting: With the MECO orbit HA near 70nm, the Post-OMS-1 HP will then be 
~70nm. Given the full ATO OMS dump pre-MECO, FDO and PROP may find it prudent to 
use the FRCS to raise the orbit to MIN HP of 85nm for OMS-2. 

6 


NSS 


STPS failure on MILA system 1 - no ranging or high speed S-band tracking through 

MILA systeml. 

MCC Encryption failure. 

7 


SYSTEMS 


EECOM must eventually troubleshoot an external N2 leak. 

A fuel cell coolant pressure sensor bias may lead EGIL to call for a bus tie while 
he determines if the indication is real or not. 

A WSB 2 H20 leak will eventually result in the loss of this WSB. It will support 
until past MECO though. 


Last Updated: 6/1/11 







CASE 4 135 Ascent 3 

SCA2 

Simulation Script Summary 

Page 41 of 

58 

CaselD / 

Author Sys Name 

Case Name 

Case Objective 

1 

i 



8 

Gauvain 

TRENCH 

Trench Cases 

FC5 at GPC1 is lost, at L/0 + 1:10 DPS should coordinate the FF/FA trade. DK 2 

has a transient error, that later returns as a non-universal causing GPC 2 to FTS. 
When DK 2 is reassigned per procedure, another GPC Fails to sync which should 
result in a BFS engage. Trench may elect to have further DK 2 transient or hard 
failures. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

BOOSTER 

0800 

PMTF/ 

L C R 

TAG 212 

GLVL 111 

Click on INCORP 

Field on PMTF 

Then, 

MPS TAGS 

111 

Click Incorp MPS TAGs only 

Model Corrections 

SSME parameter scattering and 
G-level adjust biases 


2 

MC 

FDO/GPO 

Note to Lisa 

FDO will expect GC to set up 
the hold clocks. So have GC 
go thru the motions of setting 
up the clocks for FDO. 



3 

R/S 

FDO/GPO 

070101AA 

PMF1, 2, and 3/ 

Increase L02 flow rate for 
104% by 2.6. 

Then.... 

INCORPORATE. 

L02 FLOW RATES: 

= 933.33 (C,L,R) 

Two sigma low performance 
(PMFx - L02) 

We should get the ARD predicted 
underspeed. 

Check Booster 
performance case. Either 
L02 (High MR) or LH2 
(Low MR) critical. If we 
are LH2 critical, use a 0.43 
increase in LH2 flow rate 
(SCN #070101BB). 

4 

T - 

03:30 

FDO/GPO 

072300FF 

Aircraft in the range 

Launch Hold @T-31sec. (Stay 
in Pane 1) - Aircraft 

FDO will need to inform FLT of 
the pane switching times. 

FDO (& ABT SPT) will need to 
assess NO COMM boundaries for 
updates. 

ARD will need to be 
updated for a launch hold 
within drainback. 

FDO SCP 5.4.2; 5.4.3 - 
Hold Inside Drainback 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

\ Time CaselD 


Failure 


Impact 


5 

T - 

03:29 

FDO/GPO 

070001BB 


Aircraft in Range - SRO/NTD 
Calls (T-31) 

Range NO-GO. 

Calls: 

SRO: "NTD/SRO- 212." 

NTD: "Go." 

SRO: "The range is No Go due to 
an aircraft in the area. We are 
NO-GO for launch." 

NTD: "1 copy. CGLS/NTD." 

CGLS: "Go." 

NTD: "Hold the count at 31 
seconds." 

CGLS: "1 copy." 

Hold conversation on A/G 
in lieu of 212. 

SIM SUP plays NTD. 

Lead plays CGLS. 

SRO played by someone 
else with A/G talk 
capability. 

SRO = Supervisor of 

Range Operations 

6 

T - 

01:00 

FDO/GPO 

070003BB 


LAUNCH HOLD CALLS - Pickup 
Count in 1st pane (T-31) - 
Aircraft 

Calls: 

SRO: "NTD/SRO." 

NTD: "Go." 

SRO: "The range is clear. We are 
GO for launch." 

NTD: "1 copy. CGLS/NTD." 

CGLS: "Go." 

NTD: "A hold is no longer 
required. Continue the count." 

CGLS: "Copy. Countdown will 
proceed." 

Start Conversation on SIM 
SUP's GO toward the end 
of the launch hold period. 

SIM SUP plays NTD. 

Lead plays CGLS. 

SRO played by someone 
else with A/G talk 
capability. 

SRO = Supervisor of 

Range Operations 

Coordinate so Team Lead 
resumes count on CGLS 
"Mark". 

7 

T - 

00:30 

BOOSTER 

08TEMP 

MPS4/ 

PMMOIT(l) = 5 

PMMOIT(2) = 5 

PMMOIT(3) = 5 

Model correction for L02 inlet 
temps during launch hold 

Activate if L02 inlet temps will 
fall below -289.2 

Min temp = -289.2 from T- 
75 sec to T-31 sec (GO for 
RSLS start) 

8 

L/O + 

00:00 

SYSTEMS 

CRY1/DGMHTL(2) = 5 

Cryo H2 Tank 2 Leak 

EGIL will have mission duration 
impacts due to the loss of cryo. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

i Time Case ID 


Failure 


Impact 


9 

L/O + 

00:00 

SYSTEMS/ 

MMACS 

HYD4/HPMWTW(2) = .061 

WSB 2 WATER LEAK - 30 MIN 
LEAK RATE 

LIMITED RUN TIME ON APU 2 
(APPROX 45 MIN) 


10 

L/O + 

00:01 

CONTROL 

021291C 

OMS2/ 

MPOCPB(2) = -200 

R OMS PC SNSR FAIL 
(off-scale-low) 

PROP will see OMS Pc suddenly 
drop from atmospheric (~ 14 
psia) to zero. 

PROP expects "R OMS PC" at OMS 
Assist (no action). 

Post MECO (while on BFS): 

= > When they burn OMS 1, this 
failed Pc snsr will also trigger R 
OMS down-arrow (since BFS 
doesn't check accel). 

OBJ. 0212 91 

OMS ENG ANOMALIES, 
Instrumentation loss 

11 

L/O + 

00:05 

BOOSTER 

MPC1/ 

MPCCBP(1) = 1 

C SSME Power 

Supply B Fail 

-LOCR 
-ACBSO 
-Critical to AC1 


12 

L/O + 

00:05 

COMM 

P014/ Hardpop resetable Ol 
DSC OF1/4 cb 

Popped cb on Panel 014 

Redundant Power loss for DSC 
OF1/4. 

INST should see BITE 
indications for DSC OF1 
and let INCO know that 

Raw Data is fine. Also 
should realize this could 
be cb related and let EPS 
know about potential 
redundant power issue 
from 014 & 015. 

13 

L/O + 

00:41 

SYSTEMS 

201GPC1 

Trench mal 

FF1/FA1 tradeoff 

FF1 - NWSlVents:CL - L12ml, 
L3ml, L5m2, L6m2 R12ml, 

R3m2, R5m2, R6mlOP - R12ml, 
R3ml, R5ml L6ml 

FA1 - hyd snsrs 1A, 2B; 

GPC cmds to brake isol 1, 
MPS/TVC isol 1, LG ext isol 
vlvVents:CL - L89m2, 
R89mlOP -L89ml 

14 

L/O + 

01:10 

COMM 

DPS MAL 

FC 5 FAILS @ GPC 1 

No uplink BFS Commanding if on 
NSP 1. 

Recovers with BFS engage 
around L/O + 3:00. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time Case ID 


Failure 


Impact 


15 

L/0 + 

01:10 

TRENCH 

BUS1/ 

MACB51 = 1 

FC5 MIA FAILATGPC1 

Tradeoff between FF1 and FA1. 

DPS should coordinate with the 
room whether to keep the FF or 

FA. 

PNBAT 4234 + PL 

First part of a BFS Engage case 

AESP/ 

- MDM I/O Error 

- MDM Port Mode 


16 

L/O + 

01:11 

BOOSTER 

0814 

(DPS Mai) 

FC5 @ GPC 1 Fail 
(FA1) 

C SSME CM D/DATA Path Fail: 

-stuck @104% 

-still running 
-Limits ENA/AUTO 
-S/D AC/pb @ 23K 

-C He Tank P 
-LL Sensor #4-CFed 
-C FCV 

MPS valves: 

-L02 IB F/D (gpc-op) 

-LH2 IB F/D (gpc-cl) 

-LH2 Topping (gpc) 

-LH2 Man Repr 1 - 
(gpc) 

-C He Isol A (gpc) 

-P He Isol 1 (gpc) 

-C He Incnt O/O - 
(gpc) 

If POWER FAIL add: 

-LL Sensor #1 fail WET 
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I No. Fit Phase / Discipline / Malfunction 
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' Time CaselD 


Failure 


Impact 


17 

L/O + 

01:11 

CONTROL 

DPS mal 

FA1 FAIL @ GPC 
(FA1/FF1 Trade-Off) 

When FA1 down: 

RGA 1 

FCS 1 (FCS F*AAA) 

L OMS PRI TVC 

L OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

R OMS OX TK P 

LI, Rl, L5 jets 

L RCS PASS QTY 

MANF 1 P 

OBJ. 0106 01, 0106 02 

MDM FAILURES, FA MDM, 

FF MDM 






When FF1 down: 

AA 1 

L,A Controllers Ch A 

L OMS PRI TVC ENA 

FI jets 

F RCS He OX TK P2 

He FU TK PI 

OX TK P 

FU TK OUT P 

MANF 1 P 

BFS QTY 


18 

L/O + 

02:00 

CONTROL 

5425/ 

L SSME YAW CH 2 

CMD BIAS = 7 

LSSME YAW CH 2 Bypass 
(Cmd Bias) 

Force fight on the actuator 
causes Servovalve Secondary 

Delta P > 2200 psia, thus causing 
port to bypass. 

OBJ. 0121 16 

SSME ATVC ANOMALIES, 
Driver fail 






With FA1 down: 

FCS F*AOO 


19 

L/O + 

02:30 

NSS 

STPS failure at MILA 

Shuttle tracking processor 
system failure at MILA. No 
ranging or high speed S-band 
tracking through system 1. 

No impact to uplink or downlink. 
Loss of S-band tracking and 
ranging on Mila System 1. Can 
live without it or handover to 
System 2 to recover. Will 
probably live without. 


20 

L/O + 

03:02 

COMM 

Trench 

cascadding set split 

Possible loss of command until 
resolve -&gt; eventually BFS 
Engage 


21 

L/O + 

04:00 

SYSTEMS 

ECS2/EGMNTK(1) = 15 

PCS1 N2 Tank Leak 

External N2 leak. EECOM must 
eventually isolate this leak to 
avoid losing all N2. 
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Impact 


22 

L/0 + 

TRENCH 

DPSM/ 

DK2 BUS SHORT 

Transient DK 2 problem. 



04:00 


MACDK2(1) = 1 


Foreshadowing the future DK 2 





In then Out 


problems that will break the PASS 
set up. 





Repeat on Trench call post 
Engage 


After the engage, hit the 
transient again, or alternatively, 
make it down hard. 







Optional Trench greencard post 
engage - statt word for DK 2 error 
1A8E 012C 







No procedure 


23 

L/O + 

BOOSTER 

MPC1/ 

Center SSME Fail behind Data 

SSME Fail behind Data Path Fail: 

If additional limits case 


05:30 

08ENGFAILD 

MPCCAP(l) = 1 

Path 

-Push pb 

involved, then switch 
actions may differ. 

24 

L/O + 

CONTROL 

BOOSTER mal 

C SSME FAIL 

ABORT ATO 



05:31 




Expect 2 OME Dump. 







Expect "R OMS PC" msg (due to 
prev Pc snsr failure). 


25 

L/O + 

TRENCH 

BUS1/ 

FC1 MIA FAIL AT GPC2 

GPC 2FTS 

Loss of string 2. 


06:00 


MACB12(1) = 1 


Second part of BFS engage case. 

PASS set starts breaking 






GPC 2 Fails to sync due to a non- 
universal I/O Error. The case is 
set up to be caused by DK 2, but 
since there are not mals available 
to make that happen, we are 
substituting a FC non-universal 
(Don't want to make it look like 
an ICC). 

apart. 






String 2 is down, and with string 

1 being in a tradeoff they are 
either fail critical for IMUs or FCS 
channels. 







AESP/ 

- PASS GPC Fail 
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26 

L/0 + 

06:30 

When crew 
reassigns IDP 2 

TRENCH 

On Trench Call 

BUS1/ 

MACB14(1) = 1 

or 

BUS1/ 

MACB13(1) = 1 

FC1 MIA FAIL AT GPC4 

FC1 MIA FAIL AT GPC3 

GPC 4 FTS or GPC 3 FTS 

Using FC non-universal mals to 
substitute for the lack of DK NU 
mals. 

When crew reassigns IDP 2 to the 
PASS set, another GPC will FTS. 
Since the ground hasn't got a 
PNBAT onboard yet, they will be 
down to one and a half strings. 

Also BFS won't be tracking (needs 
at least 2 strings) so DPS should 
call for the engage if the crew 
hasn't already gotten there. 

AESP/ 

- Post BFS Engage 

More GPCs FTS, resulting 
in a BFS ENGAGE 

27 

L/O + 

06:31 

BOOSTER 

bfseng 

TRENCH mal 

BFS ENGAGE!! 

(Set Split) 

GPC 2 FTS followed by GPC 3 FTS, 
should result in BFS engage. 


28 

L/O + 

06:31 

CONTROL 

010601GB 

TRENCH mal 

GPC 2 QUIT 

With FF2: 

AA 2 

L,A Controllers Ch B 

R Controllers Ch A 

L OMS SEC TVC ENA 

F2 jets 

F RCS MANF 2 P 

With FA2: 

RGA 2 

FCS 2 (FCS F*F*00) 

L OMS SEC TVC 

L OMS OXTK P 

R OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

AFT QTY 

L3, R3, R5 jets 

L,R RCS MANF 3 P 

OBJ. 0106 01, 0106 02 

MDM FAILURES, FA MDM, 

FF MDM 

OBJ. 0206 12 

MDM FAILURES, GPC/FC 
MDM fail 


Last Updated: 6/1/11 






run 4 135 Ascent 3 SCA2 Simulation Script Summary For : ato 


Page 49 of 58 


I No. Fit Phase / Discipline / Malfunction 

! Comment 
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29 

L/O + 

06:36 

CONTROL 

TRENCH mal 

GPC 3 QUIT 

BFS ENGAGE!! 

CSS not an option during 
powered flight. 

FCS CHs reconfig required post 

BFS engaged. GNC could have 
crew reconfig all FCS Chs back to 
AUTO (not likely). 

Post MECO, crew must manually 
maneuver the vehicle(INTRL 
attitude hold, otherwise). 

OBJ. 0106 15; 0206 40 

DPS RECONFIGURATION 

BFS Engage 

30 

L/O + 

07:00 

SYSTEMS/ 

EGIL 

V45P0147A = -25 

Fuel Cell 1 Coolant Pressure 
Sensor Bias 

EGIL will call for a bus tie and 
then watch to see if this is a real 
failure. 


31 

L/O + 

10:00 

CONTROL 

PNL 016: 

PSO RGA 3 - OFF 

RGA 3 PWR FAIL 
(switch problem) 

GNC suddenly sees RGA 3 switch 
indicating OFF. No way to tell 
whether this is real or just tlm. 

GNC assumes it's real. 

BFS is now IMVSing 3 good /1 
bad. (Now zero-fault tolerant.) 

GNC call to desel RGA 3. 

GNC checks w/ EGIL for signs of a 
short. (Suspect CNTL CA1.) 

If needed, GNC call to power 
cycle RGA 3. 

With BFS ENGAGE, GNC 
has little RGA insight: 

~ Switch position 
~ RPCs ind (RGAs 1,4) 

~ Selected RGA output 

32 

L/O + 

10:00 

NSS 

151221M 

Call CEF on FAULT COORD 
to fail the KG formatter.Case 

1 (Alarm the forward link) 

KG failure. 

Loss of uplink due to a MCC KG 
failure. 

Obj 151221Systems 
Management/Loss of MCC 
uplink - KG 

33 

L/O + 

14:00 

COMM 

SBND MCST2F(1) = 1.00000 

XPNDR 2 TRANS FAIL OFF 

***Sharp Cutoff*** 

Loss of S-Band Downlink. Uplink 
still good. 

INCO will CMD to PA 1 
then to XPNDR 1 and 
recover the Downlink. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


1 


SUP/LEAD 


—RUN SUMMARY-- 








1 

MC : :BOOSTER 


Model Corrections 





2 

T - : 00 

10 

SYSTEMS :Cabin Pressure ducer static 





3 

L/O + 

00 

00 

SYSTEMS :APU 1 fuel contamination 





4 

L/O + 

00 

00 

SYSTEMS :AC1 phase B transient short on av bay 3 fan B 





5 

L/O + 

00 

10 

NSS :Best source switch fails. Best source automat 





6 

L/O + 

00 

20 

TRENCH :FC3 MIA FAIL AT GPC 3 





7 

L/O + 

00 

21 

COMM :FC3 at GPC (transient) 





8 

L/O + 

00 

21 

CONTROL :FF3 FAIL @ GPC(recovered w/ I/O Reset) 





9 

L/O + 

00 

21 

SYSTEMS : FF3 fail 





10 


L/O t 


01:00 


COMM :MDM POWER FAILURE - OF1 





11 


L/O t 


01 : 01 


CONTROL : MDM OF1 fail 





12 


L/O t 


01 : 01 


SYSTEMS : MDM OF1 lost 





13 


L/O t 


01: 01 


TRENCH : OF1 MDM Fail 





14 


L/O t 


02:10 


CONTROL : R OMS He PRI REG B FAIL OPEN 





15 


L/O t 


02:20 


BOOSTER : Center Output Elec(Bravo) Fail 





16 


L/O t 


03:00 


CONTROL : AA2 PWR FAIL 





17 


L/O t 


04:20 


BOOSTER :Right SSME CNTLR Alpha 





18 


L/O t 


04:30 


NSS :MILA system 2 is red due to hydraulics failur 





19 


L/O t 


05:00 


SYSTEMS :MNA disconnect (recoverable) 





20 


L/O t 


05:31 


BOOSTER :Main A shortCenter and Right SSME Failed, 





21 


L/O + 


05:31 


COMM :MNA Disconnect 





22 


L/O t 


05:31 


CONTROL :MAIN A DISCONNECTC,R SSME FAIL (simo) 





23 


ON CALL 


COMM :NSP 2 Command Buffer failure 





24 


ON CALL 


SYSTEMS :Vent cabin for bailout 





25 


ON CALL 


SYSTEMS :NH3 tank leak 





26 


ON CALL 


SYSTEMS :AC voltmeter fuse fail 





27 


ON CALL 


SYSTEMS :FC3 sustaining heater fail on 





28 


ON CALL 


TRENCH :IMU1 PITCH 8X RES SF 

2 


BOOSTER 


Two 

Out Second 

- 

Cape Cod 





02 

20, Center 

Output Elec Bravo failure - ACSBO - critical to AC1 





04 

20, Right 

CNTRL Alpha down, critical to AC1 





05 

30, Main A short - Center and Right SSME fail behind datapaths. - Two Out 





Second. 







3 

Gaustad 

COMM 


Temp loss 

of 

commanding with a FF3 transient. It'll come back with an I/O reset. 


04/28/2011 
















MDM 

OF 1 failed, 

will try to swap PCMMU's to recover with no joy. 





MNA 

disconnect 


MS ATU failure until the MNA is reconnected. The crew could go 





to 

alternate 

on the MS ATU and recover listen until the MNA is recovered. 





NSP 

2 command buffer will start having issues, INCO can recover with PNL/CMD. 
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No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


4 

Montalvo 

CONTROL 

L/O + 0:20 

FF3 FAIL @ GPC 
(recovered w/ I/O Reset) 

ASSIST 

R OMS He PRI REG B FAIL 

OP 

L/O + 3:00 

AA2 PWR FAIL 

L/O + 5:30 

MN A DISCONNECT 

C : R SSME FAIL 
= > 2 OUT SECOND 

MAJOR CASE: 2 OUT SECOND (ECAL Cape Cod) 

GNC CASE: 

AA MGMT -- AA2 pwr fails. FDIR will auto desel in PASS; crew desel in BFS. 
The MN A DISCONNECT not only sends them ECAL, but also take out a 2nd AA. They'll 
be MVSing 2 good / 1 bad until GNC call to desel AA1 in both PASS & BFS. 

Eventually, MN A is restored, at which point GNC could call to resel AA1. Looming 
over all of this is the possibility of MDM FF3 failing again. 

PROP CASE: 

OMS He PRI REG FAIL OP — During ASSIST, PROP sees R OMS Tank and Inlet 
pressures slightly higher than normal. PROP call to cycle through He PRESS A & B 
one at a time. Eventually, crew isolates problem to "B" Reg. PROP has to account 
for the slightly extra usage thru the R OMS, due to the higher tank pressures. 

SERC OPS — MN A DISCONNECT kills 2 SSMEs, thus SERC engages. However, MN 

A also INH ICNCT to 3/4/5 leg. So SERC winds up drawing from both OMS and RCS 
gas . 

5 


FDO/GPO 


MAJOR CASE: ECAL - 2 SSME Fail Simo 

02:20, CE CNTL fail 

04:20, RE CNTL fail 

Both engines vulnerable to loss of a phase of MNA/AC1. 

06:00 (11.5K), C &R fail (MNA disconnect) 

Both engines fail behind a DATA PATH and require moding guidance with the SSME ME 
pb. Since they are shy of the SE OPS 3 boundary, GPO will require the 2 OUT 2nd 
contingency abort procedure. The vehicle will yaw once 2 OUT conginency guidance 
is activated which will require Max Throttles to optimize the steering toward the 
east coast and GPO should direct everyone to POWERED ECAL procedures. Based on 
engine out velocities, the GPO team will determine that the newly named Cape Cod 
CGAS is the best site option. FDO will verify the results once the MECO state is 
acquired. [FDO SCP 6.7.2 - Second Engine Out; 6.5.3 - East Coast Abort Landing; 

GPO SCP 6.2 - Contingency Abort - 2 ENG OUT] 

NOTE: MNA is recoverable when the PLT reconnects the bus, but the two SSMEs are 

already out. 

6 

McGillis 

NSS 


Best source switch failure - makes manual selection of return link data necessary 
through MILA. 

MILA system 2 is red due to hydraulics failure. 

No - C-band tracking failures on this run! 
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Author Sys Name 

Case Name 

Case Objective 

1 

i 


7 

Grabois 

SYSTEMS 


Minor stuff for everyone while they work the engine case. 

EECOM sees a stuck cabin P ducer and an NH3 tank leak, plus some impacts from loss 
of MDM 0F1. 

EGIL sees a transient short on AC2 phase B, which undervolts the engine 
controllers. Then they see a fuel cell heater failed on and have some impacts from 
0F1. 

MMACS has an APU 1 fuel contamination issue to deal with and they have issues with 
FF3 . 

8 

Gauvain 

TRENCH 

Trench Cases 

Contingency Abort Run 
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! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

BOOSTER 

08TAGS 

PMTF/ 

L C R 

TAG 221 

GLVL 213 

Click on INCORP 

Field on PMTF 

Then, MPS TAGs 

111 

Click Incorp MPS TAGs only 

Model Corrections 

SSME parameter scattering and 
G-level adjust biases. MPS ullage 
and GH2 OUT P parameter 
scattering. 


2 

T - 

00:10 

SYSTEMS 

V61P2405A = pp(s) 

Cabin Pressure ducer static 

None for crew. EECOM will see it 
flat during cabin stretch. 


3 

L/O + 

00:00 

SYSTEMS 

APU6/ 

HAMCNT(l) = 30 

increase on call 

APU 1 fuel contamination 

Lowers the amplitude of the 
chamber pressure pulse witha 
resulting loss of horsepower. If 
the demand exceeds the 
supportable load, the APU will 
shut down (but not at this initial 
value). MECH will see this in the 
stripcharts. 

Increase on call to see if 
they'll call for this to be 
shutdown post-MECO. 

4 

L/O + 

00:00 

SYSTEMS 

EPS6/ 

DDMACS(2) = 700 

in for 5 sec, then out, then 

hardpop L4:H Av Bay 3 fan 

B phase B cb (resettable) 

AC1 phase B transient short 
on av bay 3 fan B 

Av bay 3 fan B has a single-phase 
short on phase B that clears 
when the cb pops, but the short 
is not big enough to undervolt 

AC1 phase B and drop the SSME 
cntlrs offline. 

The fan will run fine on 2 
phases but EECOM and 

EGIL may not want to run 
it since it already shorted. 

5 

L/O + 

00:10 

NSS 

Best source switch failure at 
MILA. 

Best source switch fails. Best 
source automatically picks 
best source of return link and 
routes that back to MCC. 

No loss of return link. Instead of 
automatically picking best return 
link route of data, it can manually 
be done and switched through 
MILA. 

Manual switching of return 
link due to automatic best 
source switch failure. 

6 

L/O + 

00:20 

TRENCH 

BUS1/ 

MACB33=1 

In then Out 

FC3 MIA FAILATGPC 3 

FF3 is down until the I/O Reset. 

Shocker.... it recovers! 

..and no one should say they 
NEVER get stuff back on an I/O 
RESET! 


7 

L/O + 

00:21 

COMM 

DPS Mai 

FC3 at GPC (transient) 

Temp loss of cmd path using 

NSP2 

Recovers with an I/O reset 
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Failure 


Impact 


8 

L/O + 

00:21 

CONTROL 

010602BC 

DPS mal 

FF3 FAIL @ GPC 
(recovered w/ I/O Reset) 

Until FF3 recovered: 

AA 3 

L,A Controllers Ch C 

R Controllers Ch B 

F4, F5 jets 

F RCS He OX TK PI 

He FU TK P2 

FU TK P 

OX TK OUT P 

MANF4 P 

BFS QTY 

OBJ. 0106 01, 0106 02 

MDM FAILURES, FA MDM, 

FF MDM 

9 

L/O + 

00:21 

SYSTEMS 

201GPC3 

Trench mal 

FF3 fail 

FF3 

* NWS2 

* Vents: 

CL- 

L12m2, L3m2, L5m2, L6m2 

R12m2, R5ml, R6m2 

OP- 

L12ml, L3ml, L5ml 

R6ml 


10 

L/O + 

01:00 

COMM 

INST MCIMDl(l) = 1.00000 

MDM POWER FAILURE - OF1 

Loss of all data routed through 
MDM OF1. 

INCO's will ask for a 

PCMMU swap which won't 
recover the data. MDM 

OF1 down hard. 


Last Updated: 6/1/11 





run 5 135 Ascent 3 SCA2 Simulation Script Summary For : ecal 


Page 55 of 58 


I No. Fit Phase / Discipline / Malfunction 
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Impact 


11 

L/0 + 

01:01 

CONTROL 

010603AA 

COMM mal 

MDM OF1 fail 

Ol TLM lost for: 

AA 3 RPC A 

IMU 1 RPC A 

LEFT RPTA OUTPUT A,B,C (deg) 

FI and F2 Jet Pc 

FRCS MANF 1 OP&CL 

FRCS TK ISOL 3/4/5 A CL 

FRCS He PRESS VLV A CL 

FRCS Module Heat A AUTO 

RJDF Bus A RPC 

RJDF 1 MANF 1 

Logic switch 

Driver switch 

Logic RPC A 

Driver RPC A 

RJDF 2 MANF 3 

Logic RPC A 

Driver RPC A 

FWD MCA 1 STAT 1, 2, 3, & 4 

TEMP sensors: 

FRCS OX PRESS LINE NEAR T/S T1 
OMS BHD FU HI POINT BLEED 

LINE 

FRCS FU FILL LINE 

FRCS FU PRESS LINE NEAR T/S 

T2* 

No action required. 

OBJ. 0106 03 

MDM FAILURES, Ol MDM 

OBJ. 0206 14 

MDM FAILURES, 

Ol MDM fail 

12 

L/O + 

01:01 

SYSTEMS 

201MOF1 

Comm mal 

MDM OF1 lost 

EECOM- PCS 1 data- av bay 3, 
hum sep, IMU fan, and cabin fan 
data, PPC02- FES Fdln htr A data- 
waste qty, dump line T- N2 qtys- 
some smoke det- some Ext A/L 
data- FCL 2 accum qtyEGIL- FC1 
pH- FC2 SSDVs (bus tie B- 
C)MMACS- some Hyd temps 


13 

L/O + 

01:01 

TRENCH 

Comm Mal 

OF1 MDM Fail 

DPS and GNC should note 
impacts. DPS SPT will need to do 
a time source substitution. 
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14 

L/0 + 

02:10 

CONTROL 

025504DD 

OMS1/ 

POMBRG(2)= 1.06 

R OMS He PRI REG B FAIL 

OPEN 

During ASSIST, PROP sees R OMS 
Tank and Inlet pressures slightly 
higher than normal. 

OBJ 0255 04 

REG FAILURES, 

OMS Pri Reg Fail Open 




(1) = LEFT 

(2) = RIGHT 


PROP call to cycle through He 
PRESS A & B one at a time. 






Eventually, crew isolates problem 
to "B" Reg. 







PROP has to account for the 
slightly extra usage thru the R 
OMS, due to the higher tank 
pressures. 


15 

L/O + 

02:20 

BOOSTER 

08OEfail 

MPC1/ 

MPCOEB(l) = l 

x = A,B 

y = 1,2,3 = C,L,R 

Center Output Elec(Bravo) Fail 

-ACBSO 

-loss of critical redundancy 
-loss of: 

solenoid control 
servovalve control 
igniter control 

LVDT/RVDT input 

L C R 

A AC2 AC1 AC3 

B AC3 AC2 AC1 

16 

L/O + 

03:00 

CONTROL 

AA01/ 

MSFAPF(2) = 1 

AA2 PWR FAIL 

C&W: "RM FAIL ACC" 

FDIR auto desel in PASS. 

Crew manually desel in BFS. 


17 

L/O + 

04:20 

BOOSTER 

08ENGFAILD 

MPC1/ 

MPCCAP(3) = 1 

Right SSME CNTLR Alpha 



18 

L/O + 

04:30 

NSS 

MILA system 2 is red. 

MILA system 2 is red due to 
hydraulics failure. 

no impact unless run is RTLS. - 
system 2 is only redundant 
system on ascents but prime 
system for landing. Normally on 
RTLS we hand over to system 2 
at a given time. We will stay on 
system 1 and have a drop out 
once on the runway due to 
keyhole. 

Loss of redundancy during 
ascent and loss of prime 
support during RTLS. 

STAY on MILA system 1 
through out RTLS and 
expect Key hole on 
runway. 
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19 

L/O + 

05:00 

SYSTEMS 

ON CALL 

coordinate with CNTL 
instructor 

Panel Rl, PSO the FC1/MNA 
switch to OFF then back to 
center 

MNA disconnect (recoverable) 

MNA is recoverable when the 
crew reconnects the FC1/MNA 
switch. 


20 

L/O + 

05:31 

BOOSTER 

08AC1 

(SYS Mai) 

ON CALL: 

MPC1/ 

MPCCAP(1) = 1 

MPCCBP(3) = 1 
(SIMO) 

Main A short 

Center and Right SSME Failed, 
both failed behind DP. 

Push Center and Right PB 

C DCU A: 

-C PRI Data 
-LOCR-ACBSO 
-Critical to AC2 

R DCU B: 

-R SEC Data 
-Critical to AC3 

SMS model info: 

DCU disqualify: 
upper limit: 120 V 
lower limit: 095 V 
or <110 V for >1 sec 

21 

L/O + 

05:31 

COMM 

Systems Mai 

MNA Disconnect 

Temporary loss of: 

MS ATU/CCU 

MADS equipment 

UHF PA 

and temporary loss of redundant 
power for: 

GCIL - one failure away from High 
Freq 

INCO's should start 
discussing all impacts of 
MNA. MS's should swap to 
PS ATU at least 
temporarily. 

22 

L/O + 

05:31 

CONTROL 

010608AA 

SYSTEMS mal 

MAIN A DISCONNECT 

C,R SSME FAIL (simo) 

2 OUT SECOND 
= > ECAL (Cape Cod) 

SERC OPS 

~ ICNCT only to 1/2 Leg (w/ 

MNA dwn) 

~ SERC draws gas from both 

OMS & RCS 

2nd AA Fail: 

= > Now MVSing 2 good /1 bad 
until GNC call to desel AA1 in 
both PASS & BFS. 

Once on Glided Flight, crew 
reconnects MN A. 

= > Can resel AA1 once MNA 
back. 

With MNA: 

AA 1 

AT VC 2 ISOL PWR 

L HUD 

FI, L5 Jets 

OMS/RCS valves: 

F,L,R RCS He A MAN CL 
GPC OP/CL 

L RCS He B MAN OP 

L,R RCS TK 3/4/5A 

MANF 2 

XFEED 3/4/5 

F RCS TK 3/4/5 

MANF 1 

L,R OMS He A GPC OP 

VAP ISOL 1 GPC OP 

OMS TK ISOL A 

L OMS XFEED A 

PURGE 

GN2 P VLVTLM 
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23 

ON CALL 

COMM 

NSS: 

Disable T/A 

Re-enable if they go to NSP 

1 . 

Greencard: 

INCO's see scrambled bits 
on UL Verify. 

NSP 2 Command Buffer failure 

Loss of commanding while using 
NSP 2. Voice/Data still good. 

INCO can recover by 
requesting a PNL/CMD. 

24 

ON CALL 

SYSTEMS 

ECS1/EPMDIA = 6 

Vent cabin for bailout 

If needed, for cabin venting prior 
to bailout 


25 

ON CALL 

SYSTEMS 

ECS5/EFMTLCL) = 0.05 
Ib/hrincrease on call 

NH3 tank leak 

This is a tank leak, not an Evap 

Out T Low leak. Loss of some 
post-landing cooling capability. 
They normally fly in B so EECOM 
will have to call them to swap 
controllers. 


26 

ON CALL 

SYSTEMS 

EPS8/MDC10A(5) = 1 

AC voltmeter fuse fail 

Loss of AC2 phase B volts to the 
CRT and voltmeter, but there's 
nothing wrong with the bus. MCC 
can confirm since they don't see 
anything wrong. 


27 

ON CALL 

SYSTEMS 

FCP1/ 

DFMISH(3) = 29 

FCP3/ 

DFMUFB(3) = -11.6 
DFMUSB(3) = + 11.6 

FC3 sustaining heater fail on 

FC3 will run hotter, no reason to 
shut it down. 


28 

ON CALL 

TRENCH 

IMU1/ 

SIMPFF(1)= 0.001 

Adjust on Trench Call 

IMU1 PITCH 8X RES SF 

IMU may or may not RM Fail - 
depending on the current angle. 

Still have 2 good IMUs. 

Do only if team not busy. 
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